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PREFACE 

Nearly  a thousand  cases  of  poisoning  attributed  to  wood  alcohol 
have  been  reported  in  the  literature  since  1899.  That  time 
marked  the  advent  of  such  preparations  as  “ Columbian  spirits,” 
“ Colonial  spirits,”  etc.,  that  is  to  say,  methyl  alcohol  of  a high 
grade  of  purity.  In  1906,  due  to  a general  agitation  for  a tax- 
free  denatured  ethyl  alcohol,  hearings  were  held  before  the  Ways 
and  Means  and  Finance  Committees  of  the  Federal  Congress.  The 
deleterious  action  of  wood  alcohol  on  the  general  health  and  eye- 
sight of  the  working  people  handling  it  in  the  industries  was 
strongly  emphasized  by  manufacturers,  working  people  and  ex- 
perts at  these  hearings.  The  actual  number  of  cases  of  poisoning 
by  wood  alcohol  and  the  extent  of  the  poisoning  will  probably 
never  be  known,  as  the  practitioner,  having  a clearly  defined  case, 
no  doubt  notes  the  fact  in  his  private  records,  but,  unless  it  pre- 
sents some  novel  features  of  scientific  interest,  makes  no  publica- 
tion of  the  fact.  However,  even  since  1906,  there  has  been  a 
steadily  increasing  number  of  cases  of  poisoning  by  methyl  al- 
cohol reported  in  the  scientific  journals.  The  recognition  of  this 
fact  alone  warranted  an  investigation  of  the  conditions  in  the 
State  of  New  York,  a work  independently  begun  by  several  or- 
ganizations, among  them  the  Committee  for  the  Prevention  of 
Blindness  in  the  Association  for  the  Blind.  An  inspection  of 
works  where  wood  alcohol  is  made  or  used  in  the  arts  by  Dr. 
George  M.  Price  and  Dr.  F.  E.  Breithut,  whom  I assigned  as 
chemical  advisor  to  the  inspectors,  emphasized  the  necessity  for 
providing  precautionary  measures  to  abate  the  evil.  A study  of 
the  whole  problem,  especially  the  legislation  concerned  therewith, 
made  by  me,  substantiated  the  need  of  further  legislation. 

In  making  the  recommendations  given  in  Chapter  VII.  of  the 
report,  I held  constantly  in  mind  two  basic  principles:  first, 
progress  in  civilization  has  involved  the  multiplication  of  dangers 
and  devising  means  to  safeguard  them;  and,  second,  legitimate 
manufacturing  has  some  rights  which  should  be  respected. 
Makers  and  users  of  chemicals,  especially  the  former,  are  ready 
to  co-operate  in  any  reasonable  way  for  the  welfare  of  the  com- 
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munity,  even  if  it  entail  some  financial  outlay.  The  changes 
proposed  in  the  present  laws  are  reasonable.  They  involve,  first, 
ample  ventilation;  second,  proper  labelling;  and,  third,  removal 
of  the  ambiguity  of  the  present  law. 

The  sum  of  $600  was  placed  at  my  disposal  for  the  preparation 
of  this  report.  Two  hundred  dollars  were  paid  Dr.  F.  E.  Breithut 
for  services  referred  to  above,  and  the  balance  was  paid  my 
private  assistants,  Messrs.  W.  A.  Hamor  and  Jacob  Feldbaum,  for 
bibliographic  work.  The  typewriting  was  done  by  my  secretary, 
provided  by  the  College  of  the  City  of  New  York,  and  my  own 
services  have  been  gratuitous. 

CHAS.  BASKEKVILLE. 

College  of  the  City  of  New  York, 

Deceviber  2,  1912. 
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CHAPTER  I 

WOOD  ALCOHOL:  WHAT  IT  IS. 

Early  History. 

Although  methyl  alcohol  was  discovered  by  Robert  Boyle  (1) 
in  1661,  Philip  Taylor  (2)  is  regarded  by  most  authorities  as 
the  discoverer  of  the  compound.  In  1812,  Taylor  obtained  it 
in  attempting  to  purify  pyroligneous  acid  by  a new  process;  he 
thought  it  was  a new  variety  of  ether  and  called  it  “ pyroligneous 
aether.”  The  constitution  of  methyl  alcohol  and  its  analogy  to 
ethyl  alcohol  was  established  by  Dumas  and  Peligot  (3)  in  1835 ; 
they  named  the  compound  methyl  alcohol,  from  iHdu)  wine; 
gLj,  wood. 


Wood  Spirit  is  a Complex  Mixture. 

Deodorized  Wood  Alcohol. 

That  “ wood-spirit  ” is  not  a simple  compound,  but  contains 
different  bodies  was  suggested  by  Berzelius  (4)  in  1839.  This 
supposition  was  soon  confirmed  by  Scanlin  (5),  Gmelin  (6), 
Weidmann  and  Schweizer  (7),  and  Labours  (8).  Later,  Dan- 
cer (9)  and  Grodski  and  Kraemer  (10)  determined  the  im- 
purities in  commercial  wood  alcohol,  and  devised  methods  for 
their  elimination.  Methods  for  the  preparation  of  pure  methyl 
alcohol  were  also  devised  by  Regnault  and  Villejean  (11), 
Wohler  (12)  and  Lieben  (13).  Nevertheless,  the  commercial 
wood  alcohol  on  the  market  in  1896  (14)  was  the  same  vile- 
smelling, greenish  yellow,  nauseous  liquid  as  in  1850,  and  only 
quite  recently  was  the  deodorized  product  (15)  placed  upon  the 
market. 


(1)  "Opera,"  3,  385. 


i.  t •' 

, _ natural"  or  ."adiophorous"  spirit  obtained  by  distilling  the  liquor 

by  wood. 

Phil.  Mag.,  SO,  315  (1822). 

J.  prakt.  Chem.,  3,  7,  3G9;lPharm.  Contr.,  6,  279. 

Ann.,  73,  213. 

Jahresber.,  15,  378  (1837). 

Ann.,  19,  288  (1837). 

Idem,  25,  47  (1838). 

Pogg.  Ann.  23,  593  (1838). 

Compt.  rend.,  30,  319  (1850). 

Ann.,  132,  240. 

I dm,  1870,  317. 

Her.,  7,  1492;  9,  1920  (1874). 

Ann.,  81,  370. 

Soe  Wood,  N.  Y.  Med.  J.,  Jan.  7,  1905,  5. 

Sold  as  "Colu'nbjan  spirits,”  "Eagle  spirits,”  "Colonial  spirits,"  "Manhattan 
Union  spirits,  Lion  d’or,  ’ green  wood  spirits,”  "Standard  wood  spirits,”  and 


Boyle  speaks  of  a 
afforded  ' 

(2) 

(3) 

(4) 

5) 

(0) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 
spirits  ' 


ouiiiw},  vuiuu  moil  u ui  | 

the  newest  variety  (1912)  "pro  spirit." 
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Methyl  Alcohol  Occurs  in  the  Distillate  from  Plants. 

It  is  doubtful  whether  methyl  alcohol  occurs  in  the  free  state 
in  nature,  although  the  methyl  salts  are  contained  in  a variety 
of  plants.  Thus,  methyl  alcohol  is  contained  in  the  steam 
distillate  from  meadow  grass  (16),  in  the  distillation  water  from 
oil  of  cloves  (17),  from  oil  of  caraway  (18),  from  vetivier 
oil  (19),  from  the  oil  of  the  fruit  of  Heracleum  giganteum  (20), 
and  from  the  oil  of  tea  from  leaves  of  Tliea  Chinesis  (21). 

Methyl  alcohol  occurs  also  in  the  water  distillate  from  the 
unripe  fruit  of  Anthriscus  cerefolium  (22),  from  the  oil  obtained 
by  distilling  the  leaves  of  Indigofera  galegoides  (23),  from  the 
oil  of  bay  (24),  and  in  the  steam  distillate  from  the  root  of 
Acorus  calamus  (25).  According  to  Wolff  (26),  methyl  alcohol 
is  also  found  in  the  fermented  juice  of  fruit,  such  as  currants, 
plums,  apples,  cherries,  grapes,  etc. 


Esters  of  Methyl  Alcohol  Occur  in  Volatile  Plant  Oils. 


Methyl  esters  occur  very  frequently  in  volatile  plant  oils. 
Thus,  methyl  salicylate  occurs  in  many  plants,  notably  in  oil  of 
wintergreen  from  Gaultheria  procumbens  (27),  etc.  Methyl 
esters  of  the  fatty  acids  occur  in  the  fruits  of  various  plants  (28), 
and  the  methyl  ester  of  anthranilic  acid  occurs  in  neroli  oil  from 
the  flowers  of  the  bitter  orange  and  from  the  peel  of  the  sweet 
orange  (29).  Methyl  cinnamate  occurs  in  the  oil  from  the  root, 
stems  and  leaves  of  various  plants  (30).  The  methyl  ester  of 
methyl-anthranilic  acid  occurs  in  mandarin  oil  and  possibly  in 
the  oil  of  rue  (31).  The  following  acids  have  been  found  to  be 
methyl  esters:  atraric  acid,  a product  of  the  decomposition  of 


) Lieben,  Monatsh.,  19,  333. 

) Sohimmel’s  Bor.#  Oct.,  1896. 

) Idem , Oot.,  1899.  . . , . . 

) Id  in,  April,  1900.  From  the  roots  of  Andropogon  muncatus. 

) Zincke  and  Franohimont,  Bor.,  822. 

) Von  Romburg,  Sohimmol  s Bor.,  April,  1897,  April,  189S. 

) Von^lio'mburg,  Sohimmei’s  Bor.,  Oct.,  189/,,  April,  1890. 

) Sohimmel’s  Bor.,  April,  1901. 

) Sohnedormann,  Ann.,  41,  384. 

^.)  Foi^a ^mpleto  list  of  piants  containing  mathyl  salioylato,  seo  Cahours,  Ann.,  48, 
60;  Sohimmeljs  Bor April, ffnr)-  Tiemann  nn(1  Kruger,  Bor.,  80,  2075. 
lo)  SoUmmol’s  Bor.,  April 1000;.  April,  1800. 

(3lj  wllbaum^j'.  prakt.  Ohem.,  (2),  68,  135:  Charabot,  Oompt.  rend..  136,  580:  Sohlm- 
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antranorin  (32),  rangiformic  acid  (33),  lecidic  acid  (34),  parel- 
lic  acid  (35),  tliamnolic  acid  (30),  vulpic  acid  (37),  etc. 

AFelhyl  Alcohol  Occurs  ap  a Product  of  Fermentation. 

Methyl  alcohol  is  also  among  the  products  of  the  fermentation 
of  glycerol  by  Bacillus  boocapricus  (38),  of  the  bacterial  fer- 
mentation of  calcium  glycerate  (39),  and  of  the  fermentation  of 
the  juice  of  the  sugar  cane  by  a special  (wild)  yeast  (40). 

These  occurrences  might  acquire  more  than  passing  significance 
in  chemically  proving  the  origin  of  wood  alcohol  in  a matter  at 
law,  especially  in  connection  with  a question  as  to  the  presence  of 
methyl  alcohol  in  flavoring  extracts  and  medicines  intended  for 
internal  use. 

Properties  of  Methyl  A lcohol. 

Methyl  alcohol  (“Wood  Alcohol,”  “Wood  Spirit,”  “Wood 
Naphtha,”  Carbinol,  Methanol,  Methyl  Hydroxide,  Methyl  or 
Methylic  Hydrate,  Methylic  Alcohol),  when  in  the  pure  state,  is 
a colorless,  mobile  liquid,  having  a pure  vinous  odor  (41),  similar 
to  that  of  ethyl  alcohol,  and  possesses  a burning  taste.  The  boil- 
iug  point,  as  given  by  different  observers,  varies  from  55°  to  66.5° 
C.  (42),  and  the  specific  gravity  from  0.8098  to  0.8612  at  0°  C. 
(43),  and  0.7973  to  0.810  at  15°  C.  (44).  Methyl  alcohol  burns 
with  a pale  blue  flame;  it  is  miscible  in  all  proportions  with 
water,  ethyl  alcohol  and  ethyl  ether.  In  its  solvent  properties 
(45)  and  chemical  reactions  it  presents  close  analogies  to  ethyl 
alcohol  (46). 


(32)  For  occurrencelsee:  Hesse,  Ber.,  SO,  359;'J.  prakt.  Chein.,  (2),  67,  287,  422. 

(33)  Paterno.  Gazz.  chim.  Ital.,  IS,  259. 

(34)  Hesse,  J.  prakt.  Chem.,  (2),  58,  508. 

(35)  Schunck,  Ann.,  54,  274. 

(38)  Zopf,  Chem.-Centr.,  1893,  ii.  54. 

(37)  Bolley,  Jahresber.,  186/,,  554. 

(38)  Emmerling,  Ber.,  S9,  2727. 

(39)  Fitz,  Ber.,  IS,  1312. 

(40)  Marcano,  Compt.  rend.,  108,  955. 

(41)  The  empyreumatic  odor  of  common  "wood  spirits”  is  due  to  impurities 

(42)  Regnault,  88.78°  (Beilstein,  1,  220);  Perkin,  85.9°  (J.  Chein.  Soc.,  45  465)-  Vinrent 

Delachnal,  84.8°  (Bull.  Soc.  Chim.,  S3,  469);  Grodzki,  Kramer,  65.75° — 66.25°  (Beilslpin' 

1,  220);  R.  Sohiff,  64.8°  (Ann.,  220,  1100);  Dittmarr  and  Stewart  giro  55.1°  for  the  perfectly 
anhydrous  compound  (Chem.  News,  33,  35).  > 

(43)  Pierre  (Ann.  chim.  phys.,  (3),  15,  25]  obtained  0.82704  at  0°;  Kopp  (Poce  Ann 

rs,  53)  gives  0.81798  at  0°;  Kopp  ('Ann.,  94,  257)  gives  0.8142  at  0°  Vincent ’ Defachnai’ 
(Jahresber.,,  1880.  396)  givo  0.8098  at  0°;  Zander  (Ann.,  SS/„  88)  obtained  the  sp  gr  0 8111 
at  0 : Pagliani,  Bnttelli  (Beitr.  Ann.  Phys.  Chem.,  10,  222)  give  0 8612  at  0°  ” 

n V 15°  tb®,  following  numbers  aro  given-  MeudoloolT  (Jahresber.',  IS,  7)  gives 

0.806a;  Graham  (Clarkes  ''Constants  of  Naturo,"  p.  187)  obtained  0.7973-  fiuclaux  TAnn 
chim.  phys.,  (5),  13,  86]  gives  0.7995;  Grodzki  and  Kramer  (Z.  anal.  Chem  103)  civV 

S^obtai^l^SlO801^  ’ 9'  1029)  °btalnod  0-7984:  Re«[iault  a'*'>  Villejenn  (Compt.  rend., 

li.s,  and  various* 1 *  Mlt°,ho1  '3 * * * *  “ 8°°d  8°IV°'lt  ^ volutil°  oilB-  a>"nphor,  resins,  gums,  alka- 

r u I°r  differences  in  the  ohemioal  behavior  of  methyl  and  ethyl  alcohols  see  n A 
Ijobry  rie  Brun,  Ber.,  SO,  368  (1893).  y mconols'  8P*  U.  A. 

34 
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Different  A antes  Under  Which  Purified  Wood  Alcohol  Appears  in 
Commerce. 

Pure  methyl  alcohol  (47)  is  sold  in  the  United  States  under 
various  names,  viz. : — “ Columbian  Spirits,”  “ Colonial  Spirits,” 
“ Manhattan  Spirits,”  “ Hastings  Spirits,”  “ Alcolene,”  “ Eagle 
Spirits,”  “ Union  Spirits,”  and  “ Lion  d’or ;”  in  Canada  it  appears 
under  the  names  of  “ green  wood  spirits  ” and  “ standard  wood 
spirits;  ” in  Germany  the  newest  variety  is  “ pro  spirit  ” (48). 

Impure  Wood.  Alcohol. 

The  names  wood  spirit,  wood  naphtha,  and  pyroxylic  spirit  are 
applied  to  the  impure  methyl  alcohol  of  commerce.  It  is  a com- 
plex liquid,  containing  variable  proportions  of  methyl  alcohol, 
acetone,  methyl  acetate  and  formate,  dimethyl  acetal,  allyl  alcohol, 
aldehyde,  methylamine,  oil,  water,  etc.  (49).  The  “tailings” 
contain  furfural,  methyl-ethyl  ketone,  and  allyl  acetate,  with 
small  quantities  of  paroxanthine  (50).  The  best  commercial  wood 
spirit  contains  about  95  per  cent,  of  real  methyl  alcohol,  the  com- 
mon varieties  from  75  to  90  per  cent.,  while  some  samples  may 
contain  only  35  to  40  per  cent.  (51). 

Properties  of  Wood  Spirit. 

Wood  Spirit  is  a greenish  yellow  fluid  possessing  a character- 
istic odor  and  a nauseous  taste.  It  is  a good  solvent  and  its  misci- 
bility with  water  depends  upon  the  amount  of  acetone  present. 
The  crude  spirit  is  usually  sold  at  a specific  gravity  of  from  0.980 
to  0.850  at  60°  F.  (52). 


Denatured  Alcohol. 


Denatured  alcohol  is  ethyl  alcohol  to  which  has  been  added 
some  substance  or  substances  which  may  or  may  not  be  of  a 
poisonous  character.  The  intention  is  to  so  treat  the  alcohol  as  to 


(47)  .Pure  m -thyl  alcohol  is  of  100  per  cent,  strength  as  it  loaves  the  works,  but  it  soon 
absorbs  water  on  exposure  so  as  to  reduce  its  strength  to  98  or  97  per  cent.  . 

(48)  A.  Hollingel  (Apoth.-Ztg.,  27,  567)  reports  that,  due  to  the  notorious  fecharnack 
catastropho  (1911),  whereby  many  persons  wore  fatally  poisoned  from  the  use  of  methyl 
alcohol,  as  woll  as  recent  stringent  regulations  relative  to  tho  use  of  this  substanco,  a Luxem- 
burg firm  is  attempting  to  exploit  undor  tho  name  of  t ro  Spirit  an  alcoholic  substitute 
recommended  for  external  use,  pharmaceutical  preparations  and  cosmetics.  It  consists  of 

" ^97  WUd^  498  (1890);  Regnault  and  Vi.lcjean  Compt 

_ 5*' 1 o2.  vvilev  V Y Mol  J , SO,  1003  (1901);  Dittmar  and  Fajvsitt,  1 rails.  Rov.  Soc. 

Soe  Chem:  Ind.,  2t,  085  (1903);  Kl.r  chom.  Ind„  30.  152.  176  flS97). 

g?J  ttTaOOS)72  See°dso  Allen,  "Commercial  Or- 

ganic Analysis,"  /,  72  (1908). 

(52)  3<rs  Fswsitt,  loo.  ott. 
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prevent  its  being  drunk,  but  to  admit  of  the  use  of  such  alcohol 
for  industrial  purposes. 

The  principal  substances  used  as  denaturants  are  commercial 
wood  alcohol,  pyridine  partially  rectified,  bone  oil  which  contains 
large  amounts  of  pyridine,  benzine  and  benzol;  and,  for  special 
purposes,  ether,  castor  oil,  spirits  of  turpentine,  caustic  soda,  dis- 
tilled grease  from  sheeps’  wool,  and  so  forth. 

Federal  Law  as  to  Denaturing  Alcohol. 

The  enactment  of  legislation  by  the  United  States  Congress, 
June  7,  1906,  (53)  permits  the  use  of  a tax-free  domestic  alcohol 
in  the  arts  and  industries,  and  for  fuel,  light  and  power,  provided 
said  alcohol  shall  have  been  mixed  in  the  presence  and  under  the 
direction  of  an  authorized  government  officer  with  methyl  alcohol 
or  other  denaturing  material  or  materials  or  admixtures  of  th» 
same  which  will  destroy  its  character  as  a beverage  and  render  it 
unfit  for  liquid  medicinal  purposes  (54). 

(53)  "Law  for  Denatured  Alcohol  in  the  U.  S.”  (Public  Act  No.  201). 

(54)  For  United  States  Regulations,  see  Methyl  Alcohol  as  a Denaturaat,  Chanter  III., 
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CHAPTER  IJ 

MANUFACTURE  OF  WOOD  ALCOHOL. 

Methods  of  and  Materials  Used  in  Manufacture. 

The  destructive  distillation  of  wood  is  almost  the  only  method 
of  obtaining  methyl  alcohol  in  the  United  States  possessed  of 
practical  interest,  although  in  Europe  it  has  been  proposed  to 
manufacture  it  by  the  destructive  distillation  of  peat  (55)  and  it 
has  been  obtained  as  a by-product  from  vinasse  (56).  Methyl 
alcohol  may  also  be  prepared  by  a variety  of  synthetical  reactions 
(57),  and  recently  a process  has  been  developed  for  obtaining  it 
as  a by-product  in  the  manufacture  of  wood-pulp  by  a soluble 
sulphite  process  (58). 

The  production  from  peat,  vinasse  and  wood-pulp  is  incon- 
siderable, and  more  or  less  incidental ; and  the  synthetical  methods 
are  at  present  too  expensive  to  be  practised  on  a commercial 
scale.  The  commercial  demand  for  methyl  alcohol  is  therefore 


(55)  For  description  of  prooess,  see  W.  A.  G.  von  Heidenstam,  English  Patent  2292, 

Feb.  5,  1900.  . . 

(56)  Vinasse  is  the  residue  remaining  Jafter  the  distillation  of  fermented  beet-root 
molasses. 

(57)  The  chief  methods  proposed  are: — 

J A.  From  methane. 

m By  chlorination  in  reflected  sunlight  (Berthelot,  Compt.  rend.,  46,  916). 
Incomplete  oxidation  [Maiimene,  Bull.  soc.  chim.,  (2),  IS,  2431. 

Oxidation  with  ozone  at  ordinary  temperatures  [Otto,  Ann.  chim.  phys.,  (7), 
1 3 77]  ^ 4 

By  passing  methane  and  air  over  finely  divided  copper  (Glock,  Ger.  Pat. 

109014  of  1898;  Coquillon,  Z.  Spiritusind.,  23,  182). 

By  oxidation  with  hydrogen  peroxide,  ferrous  sulphate,  monopersulphuric  acid, 
ombined  or  alone  (Lance  and  Elworthy,  Eng.  Pat.  7297,  March  26,  1906). 


(2) 

(3) 

(4) 


(5) 

(6) 

<B.  By 


combined  L, _ . — . 

By  oxidation  at  30-50°  C.,  using  tan  bark  as  a oontact  substance  (Hausmann 
& Co.,  Ger.  Pat.  214155,  Sept.  26,  1906).  .■*  > 

the  dry  distillation  of  calcium  formate  [Lieben  and  Rossi,  Gazz.  chim.  Ital., 
1371,  164;  Lieben  and.Paterno,  Ann.,  167,  293;  Friedel  and  Silva,  Bull,  soc.  chim.,  (2),  19, 
481). 

n By  the  electrolysis ’of  an  organic  salt. 

From  potassium  jmalonate  (Peterson,  Z.  pkysikal.  Chem.,  33,  714). 

From  potassium  jaceta to  ,( Hoofer  Moost,  Z.  Elektrochem.,  10,  833), 

From  sodium  ‘acetate,  perchlorate,  sulphate,  land  potassium  ^carbonate  and 
bicarbonate  (Moost,  Chem.-Centr.,  74,  i,  370).  d 

D.  From  formaldehyde.  t . . , ,T . , ,,  , . ..  -„no. 

Bv  the  action  of  potassium  hydroxide  (Lieben,  Monatsh., 23,  302). 

« . ,*  r 1 1 lx .w.  1 ma  C 1 1 uri  tK  .iro  tor  I In  I’ll  I ! ! uri 


(1) 

(2) 

(3) 


3 1 (2)  By  the  Toition~of*Tght Jon  a mixture  of  it  with  water  (Inghilleri,  Z.  physiol. 

■*  Chem.,  73,  144).  , 

fl)°m|iy  yUstulation^f glycerine, with  soda  [Ferubach,  Bull.  soc.  chim.  (2).  34.  140). 
(2)  By  the  action  of  carbon  dioxide  on  sodium  glycerate  at  180  C.  (Loebisch  and 

Fr  m nrussfc  adiMLinnemann  and  fsiersoh,  Chem.  Centr.,  39,  390). 

From  Sno  by  saturation  with  hydriodio  aoid  or  hydrochloric  add  (Friedsl,  Compt. 

rendft  ^’Bythe  action  of  a zinc  salt  [Zn  (Ca  Hs)l  upon  monoohlor-ether  (Henry,  Chem.  Cent.. 

at<  IT  S Pat.  407442,  July  23,  1889;  Stora  Kopparbergs  Bergslag  Aktieb- 

dag,  (Frinch  PaL  40233. . Aprif  23,  1909;  Bergstrom,  Peplerf.brik.nt,  3,  970. 


E. 


F. 

G. 
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essentially  met  by  submitting  wood  to  destructive  distillation,  the 
methyl  alcohol,  together  with  many  other  products,  being  ob- 
tained from  the  vapors  evolved.  The  residue  from  the  distilla- 
tion is  charcoal,  which  finds  employment  as  a domestic  fuel  and 
in  the  smelting  of  various  ores  (59). 

Stages  in  Manufacture  and  Refining. 

The  manufacture  of  methyl  alcohol  in  the  United  States  on  a 
commercial  scale  may  be  conveniently  considered  under  the  fol- 
lowing heads,  a detailed  account  being  unnecessary: — 

A.  The  manufacture  of  the  crude  product. 

(1)  The  raw  materials  and  their  preparation. 

(2)  The  process  of  destructive  distillation  of  the  wood. 

(3)  The  separation  and  distillation  of  the  crude 

product. 

JU  The  refining  of  the  crude  product;  purification  and  rectifi- 
cation, especially  the  separation  of  the  acetone. 

Raw  Materials  Used. 

Hard  wood,  preferably  birch,  beech,  maple,  oak,  elm,  and 
alder,  is  best  for  the  purpose,  and  recently  processes  have  been 
developed  for  the  destructive  distillation  of  sawdust  and  wood- 
waste  (60). 


Preliminary  Treatment. 

The  wood  used  is  thoroughly  seasoned  for  1 y2  to  2 V2  years 
and  cut  in  50-inch  lengths  (61),  or,  in  the  case  of  saw-dust  and 
chips,  it  is  converted  by  pressure  into  briquettes  or  blocks.  If  it 
is  not  thoroughly  dry,  it  is  placed  in  the  kilns,  where  the  remain- 
ing sap  and  moisture  are  removed. 


Process  of  Distillation. 

1 he  destructive  distillation  is  carried  on  in  large  iron  retorts 
at  a temperature  of  400  to  500°  F.  (62).  These  retorts  are 

(59)  Chiefly  iron  ores,  for  the  production  of  Swedish  pig-iron 

(60)  See  Bergman,  U.  S.  Pat.  604264,  Au^  29,  1893:  Fischer,  Z.  nngew.  Chem.  1900 

° 1905;  Walker,  J,  Soc! 


ww  •'uikiikwi,  w.  . i ouimi,  nuK.  io'.jo;  nacner,  nr 

192;  Orejavacer,  Cliem.  Fabrik.  Muller,  French  Patent  357432,  Sept.  2,  1< 

Chem.  Ind.,  30,  934;  Norton,  U.  S.  Consulur  Kept.,  Nov.,  1911;  Chem.' Eng.  10  1 

.In  mnaf.  illgfillnlirwi  ttlnnfo  flia  •irnml  ia  f t "«  ’ ' * 


in.  iuu.,  cu’,  wot,  ytuivuiit  u.  o.  v^unauiur  iiept.,  ;\ov.,  vJuoin  ih; 

(61)  *ln  most  distillation  plants,  the  wood  is  divested  of  its  bark" 

(02)  No  decomposition  occurs  below  160°  C.  Betwoon  160-275°  C.  the  Dvroliunem.* 
acid  is  formed;  about  275°  C the  yield  of  gaseous  products  becomes  marked  between  350 
430°  C..  liquid  and  solid  hydrocarbons  «re?ormed;  and  above  450°  C little  change  ooours) 
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usually  made  of  steel  of  varying  dimensions,  and  are  provided 
with  a large,  tightly-fitting  door  or  doors,  one  of  which  is  pro- 
vided with  an  outlet  pipe  about  15  inches  in  diameter;  or  the 
gasified  products  may  be  taken  out  through  several  delivery  tubes 
on  the  side  of  each  oven.  The  retorts  are  set  in  pairs  in  brick- 
work, and  batteries  of  from  0 to  16  pairs  are  common.  The 
cord  wood  is  fed  through  the  door  and  carefully  stacked  so  as 
to  completely  fill  the  retort,  or  steel  cars  are  loaded  with  the 
wood  and  run  into  the  retort.  In  the  larger  works  the  retorts 
are  constructed  of  brick  and  are  of  50  cords  capacity.  They 
are  provided  with  heavy  iron  doors  which  may  be  sealed  after 
closing.  The  doors  are  tightly  closed,  and  the  retorts  are  heated 
from  below  by  burning  wood,  coal,  or  charcoal,  supplemented  by 
the  tar,  red  oil,  and  gas  which  are  by-products  in  the  industry; 
or  the  ovens  may  be  heated  by  burning  natural  gas. 

The  gasified  products  of  the  distillation  are  run  through  con- 
densers, which  are  usually  tall  closed  wooden  tanks,  each  en- 
closing a number  of  vertical  copper  pipes  (2  inches  in  diameter), 
through  which  cold  water  flows.  The  non-condensed  gaseous 
products  are  returned  and  burned  under  the  retorts. 

Treatment  of  Distillate. 

The  products  condensed  are  run  into  tanks,  and  the  tar  is 
allowed  to  settle  to  the  bottom ; the  pyroligneous  acid,  containing 
acetic  acid,  methyl  alcohol,  acetone,  allyl  alcohol,  phenols,  etc., 
remains  on  top.  The  pyroligneous  acid  is  a dark  red-brown  liquid, 
having  a strong  acid  reaction  and  a peculiar  empyreumatic  odor , 
its  density  varies  from  1.02  to  1.05  (63).  It  is  used  to  a limited 
extent  in  the  manufacture  of  an  impure  acetate  of  iron,  known 
as  “ black  iron  liquor  ” or  “ pyrolignite  of  iron,”  but  is  usually 
treated  to  separate  the  methyl  alcohol  (of  which  it  con- 
tains 15  per  cent.),  acetone,  and  acetic  acid.  1 his  is  done  by 
fractional  distillation.  The  acetic  acid  is  recovered  by  passing 
the  vapors  through  milk  of  lime,  whereby  “ gray  acetate  of  lime  ” 
is  obtained,  or  the  pyroligneous  acid  is  neutralized  with  lime 
before  distilling  off  the  alcohol,  which  latter  process  is  technically 
called  “ making  a tub.”  Usually  three  stills  of  about  2,500  gal- 

(03)  Munroe  and  Ohatard,  12th  Oeneue  of  U.  S.,  "Manufacture.,"  Part  IV,  667. 
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Ions  each  are  employed,  and  from  them  are  obtained  distillates 
containing  15,  42  and  S2  per  cent,  wood  alcohol,  respectively. 
It  is  a closed  process,  but  not  necessarily  a continuous  one.  The 
commercial  product  thus  obtained  is  of  82  per  cent,  strength  by 
the  Tralles  alcoholometer,  and  contains  varying  amounts  of 
acetone  and  other  substances. 


G raph  ic  Presentment. 

A graphic  presentment  of  the  process  will,  perhaps,  make  this 
clearer  and  is  given  below. 
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Purification  and  Rectification. 

This  crude  material  is  usually  shipped  to  a centrally  located 
refinery  in  tank  cars,  iron  drums,  or  in  barrels  for  purification 
and  rectification.  This  is  accomplished  by  further  distillation 
from  lime  or  caustic  alkalies.  The  acetone  can  not  be  removed 
by  simple  distillation  and  various  methods  for  its  separation  have 
been  proposed,  viz.:  conversion  into  chloracetones  of  high  boiling 
points;  conversion  into  chloroform  and  volatilizing  by  distilling 
the  mixture  with  chloride  of  lime;  crystallizing  the  methyl 
alcohol  with  calcium  chloride  and  separating;  forming  the  methyl 
ester,  separating,  decomposing  by  caustic  potash  and  obtaining 
the  alcohol  by  distillation  (64).  Various  types  of  rectifiers  are 
used,  a technical  discussion  of  which  need  not  be  entered  into 
here.  Suffice  it  to  say  that  most  of  the  processes  are  carried 
out  in  closed  vessels.  The  final  product  thus  obtained  is  com- 
mercial wood  alcohol,  which  is  usually  sold  at  95  per  cent, 
strength  by  Tralles’  Alcoholometer,  and  contains  from  10  per 
cent,  to  20  per  cent,  acetone  and  varying  proportions  of  other 
organic  impurities.  Sometimes  commercial  wood  alcohol  is  still 
more  highly  rectified  and  refined  up  to  strengths  of  from  97  to  98 
per  cent,  by  volume  of  real  methyl  alcohol,  and  then  sold  under 
various  names  (65). 

Extent  of  the  Industry  in  the  United  States. 

The  manufacture  of  acetate  of  lime  and  methyl  alcohol  was 
started  in  the  United  States  about  1867  by  James  A.  Emmons 
and  A.  S.  Saxon,  in  Crawford  County,  Pa.,  although  the  manu- 
facture of  pyroligneous  acid  was  begun  by  Ward  (66)  in  1830. 
In  1874,  George  C.  Edwards  established  the  Burcey  Chemical 
Works  at  Binghamton,  N.  Y lo  refine  the  crude  wood  spirit 
pi’oduced  by  various  manufacturers.  In  1900,  there  were  ninety- 
nine  establishments  in  the  United  States  producing  some  of  the 
crude  substances  enumerated  above,  of  these  eighty-four  were 
regular  wood-distilling  establishments  and  produced  4,191,379 
gallons  of  crude  alcohol,  having  a value  of  $1,660,061 ; 81,702,000 
pounds  of  acetate  of  lime,  having  a value  of  $926,358;  and 
14,428,182  bushels  of  charcoal,  having  a value  of  $612,009. 
These  works  employed  $4,858,824  of  capital  and  1,268  wage 

(64)  See  Allen.  "Commercial  Organic  Analyeie,’’  t,  p.  70  (1908). 

(65)  Vo r liet  of'nemee,  aeo  page  936. 

(60)  At  North  A^arae,  Mace 
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earners.  There  were  nine  establishments  reporting  the  produc- 
tion of  the  crude  material  and  the  refining  of  the  alcohol  in  the 
same  factory;  and  these  establishments  produced  637,856  gallons 
of  refined  alcohol,  having  a value  of  $370,513;  5,134,000  pounds 
of  acetate  of  lime,  having  a value  of  $54,928;  and  2,72(>,120 
bushels  of  charcoal,  having  a value  of  $114, 6bo.  lhey  employed 
$760,150  of  capital  and  254  wage  earners.  During  the  years 
1909-1910  there  were  147  establishments  engaged  in  wood  dis- 
tillation in  the  United  States,  employing  3,039  wage-earners  and 
$13,017,000  of  capital.  Of  these,  117  were  engaged  in  dry  dis- 
tillation of  hardwoods,  chiefly  birch,  beech  and  maple.  llie 
quantity  of  hardwood  consumed  during  the  year  was  1,257,997 
cords,  or  86.7  per  cent  of  the  total  of  all  woods  consumed  in 
distillation,  and  the  total  value  of  the  product  was  $9,737,000 

Geographical  Distribution  of  Works. 


Geographical  Distribution  op  Works  Producing  Crude  Products,  1900. 


STATE. 

Number 

of 

establishments. 

Average 
number  of 
wage  earners. 

Value 

of 

products. 

Per  cent, 
of 

total. 

Pennsylvania 

New  York 

58 

878 

$2,339,536 

61.3 

24 

354 

786,252 

20.3 

Michigan 

5 

109 

505,069 

13.2 

North  Carolina 

3 

12 

18,409 

0.4 

New  Jersey,  Indiana,  and 

3 

74 

184,000 

$3,833,266 

4.8 

United  States 

93 

1,487 

100.0 

Iii  1905.  t lie  geographical  distribution  of  wood  distillation  es- 
tablishments. not  including  turpentine  and  rosin,  was  as  follows: 


Alabama 

Connecticut. . . 

Florida 

Georgia 

Kentucky  . . . 

Louisiana 

Massachusetts. 

Michigan 

Minnesota.  . . . 
Mississippi 
New  York  . . . 
North  Carolina 
Pennsylvania . . 
South  Carolina 
Vermont.  ... 
Washington. . . 


STATE. 


N umber 
of 

establishments. 


9 

1 

1 

32 

7 

63 

5 
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Production. 


Crude  Materials  Produced,  1880  to  1910. 


YEAR. 

Number 
of  estab- 
lishments. 

Wood  Alcohol. 

Acetate  of  Lime.  Charcoal. 

Gallons. 

Value. 

Pounds. 

Value. 

liushels. 

Value. 

1880 

1890 

1900 

1910 

17 

53 

93 

147 

1,116,075 

4,945,963 

8,468,083 

S86.274 

688,764 

1,976,986 

2,082,253 

6,593,009 

26,778,415 

86,826,000 

$156,892 

315,430 

981,286 

17,154,302 

$31,770 

720,672 



1 

Production  of  Refined  Alcohol,  1890  and  1900. 


YEAR. 

Number  of 
Kstahlishments. 

Gallons. 

Value. 

' _ . . 

1890 

4 

166,342 

3,038,140 

1900  

18 

$2,290,898 

Exports. 

Exportation  of  Wood  Alcohol,  1900  to  191 1. 


YEAR. 

Gallons. 

Value. 

541,799 

$320,306 

1 ,194,410 

585 , 359 

1,097,451 

003,385 

780,222 

406,467 

2,150,311 

862,819 

1,958,630 
1,100,495 
1 ,091.000 

819,753 

383,788 

760,000 

2,040,000 

898,000 

— 

The  larger  part  of  the  export  of  wood  alcohol  for  the  past  six 
years  went  to  Germany,  the  United  Kingdom  and  Belgium. 


Imports  into  the  United  States. 

During  1910,  wood  alcohol  valued  at  $5, GOG  was  imported  into 
the  United  States. 


Statist irs  Relatiny  to  the  Industry  in  Europe. 

Among  the  European  nations,  Austria-Hungary  and  Sweden 
are  large  producers  of  crude  wood  spirit,  while  Germany  is  the 
principal  marketer  of  purified  wood  spirit. 
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The  crude  wood  spirit  imported  into  Germany  in  1911 
amounted  to  8,759,300  kg.,  valued  at  5,694,000  marks;  4,168,700 
kg.  came  from  Austria-Hungary,  208,700  kg.  from  Sweden,  and 
4,318,800  kg.  from  the  United  States.  In  1910,  8,726,000  kg. 
of  crude  wood  spirit  were  imported.  In  1911,  Germany  exported 
1.739,200  kg.  of  purified  wood  spirit,  valued  at  1,267,000  marks. 
France  took  919,300  kg.;  Italy,  138,700  kg. ; Holland,  236,300 
kg.;  and  Switzerland,  170,500  kg.  Tn  1910,  1,782,400  kg.  of 
purified  wood  spirit  were  exported  by  Germany.  In  1910,  France 
imported  methyl  alcohol  valued  at  1,819,006  francs,  while  the 
exportations  for  the  same  year  were  valued  at  106,480  francs. 

In  1911,  291,600  kg.  of  methyl  alcohol,  valued  at  379,080  li-ra, 
were  imported  by  Italy,  while  but  500  kg.,  valued  at  650  lira, 
were  exported. 
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CHAPTER  III 

THE  USES  OF  METHYL  ALCOHOL. 

A.  For  Denaturing  Ethyl  Alcohol. 

B.  In  the  Chemical  Industries.  Methyl  alcohol  is  used  in 
the  manufacture  of  coal  tar  colors  and  dyes  (methylene  blue, 
green,  violet,  etc.) ; perfumes  (“  Yara-yara,”  “ Eau  de  Cologne,” 
“ Florida  Water,”  etc.)  ; transparent  soap;  smokeless  powder  and 
other  explosives;  varnish,  finish,  lacquers,  stains,  etc.;  fulminate 
of  mercury;  inks;  celluloid,  xylonite,  and  similar  products;  oil 
cloth,  leather  clothes,  pegamoid,  and  similar  materials;  photo- 
graphic materials;  formaldehyde;  organic  compounds  (synthetic 
oil  of  wintergreen,  etc.);  “methylated  ether;”  and  as  a reagent 
in  chemical  laboratories. 

C.  In  Pharmaceutical  and  Medicinal  Preparations.  Methyl 
alcohol  is  employed  in  the  preparation  of  synthetic  drugs 
(methylal,  methyl  esters,  etc.);  in  toilet  preparations  (bay  rum, 
witch  hazel,  “Florida  Water,”  etc.);  in  essences,  extracts 
(extract  of  lemon,  orange,  etc.),  tinctures  (tincture  of  iodine, 
etc.),  liniments,  lotions  and  embrocations,  patent  medicines,  pro- 
prietary and  domestic  medicines,  solid  medicinal  preparations, 
surgical  dressings,  cattle  medicines,  plant  washes,  and  in  capsules 
and  other  medicinal  appliances. 

D.  In  the  Arts  and  Crafts.  Methyl  alcohol  finds  application 
in  the  manufacture  of  hats  (stiff,  silk  and  straw),  electrical 
apparatus,  gas  and  electric  fixtures,  furniture,  pianos  and  organs, 
cabinet  work,  picture  moulding,  burial  caskets,  passenger  cars, 
wagons  and  other  vehicles,  boots  and  shoes,  toys,  whips,  lead  pen- 
cils, brushes,  rattan  goods,  brass  beds,  various  kinds  of  metal 
hardware,  incandescent  mantles,  artificial  flowers;  in  dyeing 
establishments;  in  cleaning  in  laundries,  etc.;  and  in  the  painting 
industry. 

E.  Unclassified.  Other  uses  of  methyl  alcohol  are  as  a fuel 
and  illuminant.  It  also  is  employed  for  a variety  of  domestic 
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purposes  (cleaning,  etc.)  ; its  abuses  are  conveniently  considered 
in  this  connection. 


Denatured  Alcohol. 

A.  Methyl  Alcohol  is  a Denaturant  for  Ethyl  Alcohol. 

In  1906,  the  United  States,  following  the  example  set  by  Eng- 
land, France,  Germany,  and  other  European  countries,  enacted 
a law  permitting  the  general  use  of  a tax-free  domestic  alcohol 
for  industrial  purposes  and  for  light,  heat  and  power.  In  order 
to  prevent  alcohol  intended  for  industrial  purposes  being  used 
as  a beverage  or  for  liquid  medicinal  purposes  (i.  e .,  patent  or 
proprietary  medicines),  the  law  enacted  requires  that  tax-free 
alcohol  for  use  in  the  arts  and  manufactures  shall  have  first 
admixed  with  it  certain  substances  which  destroy  its  suitability 
as  a beverage. 

Value  of  Methyl  Alcohol  as  a Denaturant. 

Methyl  alcohol,  on  account  of  its  poisonous  properties,  cheap- 
ness, difficulty  of  removing  from  the  resulting  industrial  alcohol, 
non-interference  with  most  of  the  industrial  purposes  for  which 
the  denatured  alcohol  is  intended,  and  various  other  reasons  (67), 
was  chosen  by  the  Commissioner  of  Internal  Revenue  as  the  prin- 
cipal denaturant.  The  regulations  (68)  provide  that  the  agents 
used  for  denaturing  alcohol  shall  consist  of  methyl  alcohol  and 
benzine  or  methyl  alcohol  and  pyridine  bases  in  the  following 
proportions : — 


TJ.  8.  Regulations. 

To  every  100  parts  by  volume  of  ethyl  alcohol  of  the  desired 
proof  (not  less  than  180°),  there  shall  be  added  ten  parts  by 
volume  of  the  approved  methyl  alcohol  (69)  and  one-half  of  one 


(67)  A very  important  reason  was  the  complaint  of  the  manufacturers  of  methyl  alco- 
hol that  the  intr  >du  ti  >n  of  a tax-freo  alcohol  meant  the  destruction  of  their  business. 

(68)  Regulation  No.  30,  U.  S.  Internal  Revenue,  Sec.  26;  amended  Doe.  10,  1006  (Cir- 
cular No.  686). 

(69)  The  methyl  alcohol  must  be  partially  purified  and  must  conform  to  the  following 

analytical  requirements:  Color. — This  shall  not  bo  darker  than  that  produced  by  a freshly 

prepared  solution  of  2 cc.  of  N/10,  iodine  diluted  to  1,000  cc.  with  distilled  water.  Specific 
Oravily. — It  must  have  a specific  gravity  not  more  than  0.830  at  60°  F.,  corresponding  to  91° 
Tralles’  -rale.  Boiling  Point.— 100  oc.  slowly  heated  in  a flask  under  conditions  described 
(see  Circular  No.  680)  must  give  a distillate  of  not  less  than  90  cc.  at  a temperature  not  ex- 
ceeding 76°  C.  at  760  mm.  pressure.  Miscibility  with  Water. — It  must  give  a clear  or  only 

slightly  opalescent  solution  when  mixed  with  twice  its  volume  of  water.  Acetone.  Content. 

It  must  contain  not  more  than  25  or  less  than  15  grains  per  100  cc.  of  acetone  and  other  sub- 
stances estimated  as  acetone  when  tested  by  Messingor's  method.  Bslcrs. — It  should  con- 
tain not  more  than  5 grams  of  esters  per  100  cc.  of  spirit,  calculated  as  m"  thyl  acetate  and 
determined  as  in  Ctrculnr  No.  680.  Bromine  Absorption. — 1 1 j must  contain  a sufficient 
quantity  of  impurities  derived  from  the  wood,  so  that  no  more  than  25  cc.  or  loss  than  15  cc 
shall  be  required  to  decoloriso  a standar  1 solution  containing  0.5  gram  of  bromine  (see  Cir- 
cuUr  No.  680)  In  addition,  tho  methyl  alcohol  must  bo  of  such  a character  ns  to  render 
the  ethyl  alcohol  with  which  it  is  mixed  unfit  for  use  as  a beverago. 
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part  by  volume  of  approved  benzine,  or  two  parts  of  methyl 
alcohol  and  one-half  of  one  part  of  pyridine  bases  (70). 

Denatured  alcohol  is  employed  in  large  quantities  in  the  arts 
and  crafts,  and  in  the  chemical  industries;  and  in  recent  years 
it  has  displaced  wood  alcohol  to  a large  extent.  It  is  used  as  a 
solvent  for  shellac  in  the  manufacture  of  all  kinds  of  wood 
products,  such  as  passenger  cars,  carriages,  furniture,  pianos, 
organs,  billiard  tables,  burial  caskets,  toys,  whips,  trunks,  pipes, 
ete.  Shellac  is  used  as  a binding  material  in  the  manufacture  of 
lead  pencils  (71)  and  electric  motors  and  generators  (72).  It 
enters  intimately  into  the  manufacture  of  stiff,  silk,  straw  and 
felt  hats,  in  which  cases  the  shellac  is  incorporated  in  the  body 
of  the  hat  by  the  aid  of  alcohol.  Similarly,  it  enters  into  the 
manufacture  of  lacquers,  enamels,  etc.,  used  to  enamel  the  sur- 
face of  metals  such  as  hardware,  iron,  brass  beds,  gas  and  elec- 
trical fixtures,  lamps,  brass  musical  instruments,  bird  cages, 
clocks,  watches,  toys,  etc. 


In  the  Chemical  Industries. 

The  manufacture  of  celluloid,  xylonite,  collodion,  artificial 
silk,  etc.,  are  dependent  upon  the  availability  of  denatured  alco- 
hol. It  is  used  in  large  quantities  in  the  manufacture  of  smoke- 


(70)  For  example,  to  every  100  gallons  of  ethyl  alcohol  there  shall  be  added  10  gallons 
of  methyl  alcohol  and  one-half  gallon  of  benzine,  or  2 gallons  of  methyl  alcohol  and  one-half 
gallon  of  pyridine  bases.  On  the  pyridine  bases  as  a denaturant  for  alcohol,  see  Kraemer. 
Z.  Spiritusind.,  35,  437  (1912). 

Special  Denaturing  Agents. 

Reg.  No.  30,  U.  S.  Internal  Revenue  provides: 

Section  79.  As  the  agents  for  use  in  complete  denaturation  render  the  alcohol  denatured 
unfit  for  use  in  many  industries,  special  denaturants  are  authorized  by  the  Commissioner 
of  Internal  Revenue. 

Section  80.  The  Commissioner  of  Internal  Revenue  will  consider  any  formula  for  speoial 
denaturation  that  may  be  submitted  by  any  manufacturer  in  any  art  or  industry.  But  one 
special  denaturant  will  be  authorized  for  the  same  class  of  industries,  unless  it  shall  be  shown 
that  there  is  good  reason  for  additional  special  denaturants. 

Special  Denaturants  in  Use. 

1.  Far  varnish  and  similar  substances:  20  1.  of  a shellac  solution  (1  part  of  shellac 

to  2 parts  of  alcohol,  90°)  per  100  1.  of  spirit. 

2.  For  the  production  of  celluloid  and  pegamoid:  1 kilogram  of  camphor  or  2 1.  of 

turpentine  or  l 1.  of  benzol.  , . 

3.  For  the  production  of  ether,  ethyl  chloride,  bromide,  and  iodide,  ethyl  sulphuric 
salts,  chloral  hydrates,  etc.:,  10  1.  of  sulphuric  ether,  or  11.  of,  benzol,,  or  i 1.  of  turpen- 
tine, or  0.025  1.  of  animal  oil,  or  sulphuric  acid,  hydrochloric  acid  and  nitric  acid. 

4.  Chloroform:  5-6  kilos,  of  chloride  of  lime,  or  300  g.  of  chloroform. 

5.  Vinegar:  Acetic  acid  in  varying  proportions  and  water. 

1 fi.  Inks,  waxes,  eto. : O.S  I.  of  turpentine,  or  0.025  1.  of  animal  oil. 

7.  Iodoform:  200  g.  of  iodoform. 

1 8.  Soap-making:  1 kilo,  of  castor  oil  and  400  oo.  of  soda  solution. 

9.  For  preparing  d.vo  substances:  Sulphuric  other  (10  I.),  or  coal  tar  oil  (1  ■.).  or 

turpentine  (i  1.),  in  varying  proportions,  or  aniline  dyes  (25  grams),  or  camphor  (j  kilo.)  , 
and  various  ether  special  denaturants. 

(71)  The  shollao.  dissolved  in  aloobol,  binds  together  the  moulded  graphite. 

(72)  The  oolls  of  Insulated  wire  are  held  in  place  by  this  binding  shellac. 
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less  powder,  fulminate  of  mercury  and  other  explosives.  Au 
important  use  of  industrial  alcohol  is  in  the  manufacture  of  ethyl 
ether,  chloroform  (73),  and  ethyl  chloride.  Another  utility  of 
the  alcohol  is  in  the  production  of  dyes,  where  it  enters  as  a 
solvent,  a medium  of  interaction,  or  as  a chemically  active  body. 
There  is  also  the  manufacture  of  fine  chemicals,  a very  import- 
ant industry,  in  which  alcohol  enters. 

As  an  Illuminant  apid  Fuel. 

The  use  of  denatured  alcohol  as  an  illuminant,  fuel  and  in 
gas  engines  is  of  growing  importance.  Hundreds  of  patents  have 
been  taken  out  for  all  sorts  of  alcohol  lamps,  and  hundreds  of 
alcohol  heating-mechanisms  have  been  put  on  the  market,  espe- 
cially in  Europe. 

Production. 

The  withdrawals  of  alcohol  in  the  United  States  in  the  fiscal 
year  1910-11,  for  the  purpose  of  denaturing,  upon  which  no 
taxes  were  paid,  amounted  to  11,062,060  proof  gallons,  and 
there  remained  at  the  end  of  the  year,  in  bonded  warehouses, 
2,213,390  proof  gallons.  In  1910-11,  Germany  produced 
91,765,078  gallons  of  alcohol,  of  which  37,141,633  gallons  were 
consumed  in  the  industrial  arts;  and,  in  1910,  3,962,412  gal- 
lons of  denatured  alcohol  were  made  in  England.  3,008,514  gal- 
lons of  industrial  methylated  spirit  were  used  in  manufacturing 
operations  and  for  other  purposes  in  the  United  Kingdom  in  the 
year  ended  March  31,  1912.  The  Swiss  importations  of  denatured 
spirit  amounted  to  6,993,900  kg.  in  1911;  of  this  quantity, 
6,246,500  kg.  came  from  Austria-Hungary,  a large  producer  of 
methyl  alcohol. 

B.  Uses  of  IVoocZ  Alcohol  in  the  Chemical  Industries. 

The  chief  uses  of  wood  alcohol  in  the  chemical  industries  are 
as  follows: — 

1.  As  a solvent. 

2.  As  an  extraction  agent. 

(73)  Chloroform  is  no  longer  prepared  from  denatured  alcohol  or  ethyl  alcohol  in  this 


Oil) 
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3.  As  a raw  material  for  the  production  of  formaldehyde. 

4.  In  synthetic  chemistry  for  the  introduction  of  the  methyl 
(CH3)  group. 


5.  As  a reagent  in  chemical  laboratories. 

Wood  Alcohol  as  a Solvent. 

Wood  alcohol  is  a good  solvent  for  fats,  volatile  oils,  camphor, 
resins,  gums,  alkalies,  and  various  salts.  Because  of  its  cheap- 
ness, it  is  used  as  a solvent  for  varnishes,  lacquers,  stains,  finish 
and  shellac.  It  is  also  used  as  a solvent  in  the  manufacture  of 
certain  inks,  photographic  materials,  celluloid,  xylonite,  and  simi- 
lar products,  and  incidentally  in  the  manufacture  of  transparent 
soap.  In  celluloid,  xylonite,  etc.,  the  alcohol  does  not  appear  in 
the  finished  product,  while  in  varnish,  shellac,  etc.,  the  wood 
alcohol  remains  as  such  and  may  produce  its  deleterious  effects 
on  workmen  employing  these  in  the  industries. 

As  an  Extractive. 

As  an  extractive,  wood  alcohol  is  used  in  the  manufacture  of 
smokeless  powder,  fulminate  of  mercury,  nitrocellulose,  and  other 
explosives.  Thus,  dried,  pulped  military  guncotton  is  freed  from 
lower  cellulose  nitrates  by  extraction  with  wood  alcohol  (74). 


For  the  Production  of  Formaldehyde. 

Formaldehyde,  which  has  an  extensive  use,  is  produced  from 
methyl  alcohol  by  oxidizing  with  air  by  the  aid  of  a catalytic 
agent.  It  is  prepared  on  a large  scale  by  passing  a mixture  of 
methyl  alcohol  vapor  and  air  over  a glowing  platinum  spiral  or 
heated  copper  gauze  (75).  Formaldehyde  may  also  be  prepared 
bv  the  electrolysis  of  dilute  methyl  alcohol  and  when  ozone  is 
passed  through  it. 

Commercial  formaldehyde  is  a 40  per  cent,  water  solution,  con- 
taining from  12-15  per  cent,  of  methyl  alcohol. 


In  Synthetic  Chemistry. 

Methyl  alcohol  is  used  in  synthetic  chemistry  for  the  intro- 
duction of  the  methyl  group  (OH3)  into  various  substances. 


Chem 


(74)  Monro#,  United  States  Patent  489684  of  1893;  English  Patent  680  of  1893. 

See  LeBlano  and  PlMohko,  Z.  Elektroohem.,  17,  45  (1911);  Glassner,  Oeeterr. 
5,  337. 


(75) 

-Ztg 
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In  the  manufacture  of  artificial  perfumes  and  flavors,  it  was  dis- 
covered that  the  presence  or  addition  of  the  methyl  group  con- 
verted certain  odorless  and  tasteless  bodies  into  those  possess- 
ing strong  perfumes  or  flavors.  Thus,  methyl  benzoate 
(C0H5COOCH3)  is  prepared  by  distilling  wood  spirit  with  ben- 
zoic and  sulphuric  acids ; it  is  used  in  perfumery  under  the 
names  “ Essence  Hiobe  ” and  “ Peau  d’Espagne.”  Methyl 
betanaphtholate  (CH3O.C10H7),  known  in  commerce  under  the 
names  “ ISTerolin  ” and  “ Yara-yara,”  is  prepared  by  boiling 
betanaphthol  with  methyl  alcohol  and  zinc  chloride;  it  is  one  of 
the  strongest  smelling  perfume  materials.  Methyl  cinnamate 
(CcH5.CH:CH.GOOCH3)  is  prepared  by  distilling  methyl 
alcohol  with  sodium  cinnamate  and  sulphuric  acid ; it  is  used  as 
a flavoring  extract  in  confectionery  and  as  a perfume.  Methyl 
anthranilate,  a very  fragrant  perfume,  is  prepared  by  condens- 
ing anthranilic  acid  with  methyl  alcohol.  Methyl  alcohol  is  also 
used  in  the  preparation  of  vanillin,  etc.  It  is  used  in  a similar 
manner  in  the  manufacture  of  various  aniline  dyes,  viz.,  methy- 
lene blue,  green  and  violet. 

As  a Chemical  Reagent. 

Methyl  alcohol  is  used  as  a reagent  in  chemical  laboratories 
for  the  detection  of  salicylic  acid,  the  determination  of  boric 
acid,  in  the  preparation  of  grape  sugar,  and  as  a substitute  for 
ethyl  alcohol  for  various  purposes. 

C.  Uses  of  Methyl  Alcohol  in  Pharmacy  and  Medicine. 

Methyl  alcohol  is  used  in  pharmacy  and  medicine  chiefly  as 
a solvent,  a substitute  for  ethyl  alcohol,  and  as  a chemically 
active  body. 

As  an  Extractive. 

As  an  extraction  menstruum  for  the  preparation  of  solid 
extracts,  methyl  alcohol  gives  a better  yield  than  ethyl  alcohol 
for  many  substances.  1 hus  for  belladonna,  nux  vomica,  jalap 
resin,  etc.,  the  former  is  a much  better  solvent  than  the  lat- 
ter (70).  Again,  another  advantage  claimed  for  methyl  alcohol 
for  this  purpose  is  its  greater  volatility.  However,  'the  toxic 

(76)  S99  Batta.  Bull.  Soo.  Chinn.  Boh?..  SO,  7 (1912);  Roaonthalor.  Pharm.-Zt,?..  02,  291. 
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action  of  methyl  alcohol  should  preclude  its  use  in  any  prepara- 
tion intended  for  internal  use  (77). 


Substitute  for  Ethyl  Alcohol. 

Methyl  alcohol  is  employed  in  large  quantities  as  a cheap 
substitute  for  ethyl  alcohol  in  washes,  tinctures,  liniments,  patent 
medicines,  proprietary  and  domestic  medicines,  extracts,  essences, 
cattle  medicines  and  plant  washes.  A large  number  of  poisoning 
cases  are  reported  every  year  from  drinking  Jamaica  ginger, 
extract  of  lemon,  bay  rum,  “eau  de  Cologne,”  etc.  (78). 

In  Synthetic  Drugs. 

As  a chemically  active  body,  methyl  alcohol  is  used  in  the 
manufacture  of  synthetic  drugs.  Thus  methyl  salicylate,  arti- 
ficial (synthetic)  oil  of  wintergreen,  used  as  an  antirheumatic 
and  antiseptic,  is  prepared  by  distilling  methyl  alcohol  with 
salicylic  and  sulphuric  acids.  The  anesthetic  methyl 
chloride  (79)  is  prepared  by  distilling  methyl  alcohol  with  com- 
mon salt  and  sulphuric  acid.  Gallicin  (methyl  gallate),  an  anti- 
catarrhal,  is  prepai’ed  by  heating  a solution  of  gallic  or  tannic 
acid  with  concentrated  sulphuric  acid  and  methyl  alcohol.  The 
sedative  and  hypnotic  methylal  (80)  is  prepared  by  distilling 
methyl  alcohol  with  dilute  sulphuric  acid  and  manganese  diox- 
ide. Methylene  blue  (81),  methylene  chloride  (82)  and  other 
drugs  are  prepared  in  a similar  manner. 


D.  Uses  of  Wood  Alcohol  in  the  Arts  and  Crafts. 
As  a Solvent. 


The  pure  grades  of  methyl  alcohol,  sold  under  the  names  of 
“ Columbian  spirits,”  “ Colonial  spirits,”  etc.,  find  their  chief 
employment  in  the  arts  and  crafts  as  solvents  for  shellac.  Thus, 
shellac  “ cut  ” in  wood  alcohol  is  used  in  the  manufacture  of 
passenger  cars,  carriages,  furniture,  pianos,  organs,  cabinet 


(77)  Kobert  (Pharm.-Ztg.,  HI,  518),  warns  against  the  use  of  methyl  alcohol  in  phar- 
maceutical and  medical  preparations. 

(78)  For  cases  see  Appendix  C.,  p.  1004.  . 

(79)  This  has  been  used  as  a local  anesthetic  for  severe  neuralgia,  pruritus  and  spinal 


(80)  Used  internally  in  delirium  tremens,  gastric  and  intestinal  pains,  insomnia,  and 
in  strychnine  poisoning.  Commercial  methylal  is  used  in  perfumery  for  extracting  odors. 

(81)  Used  in  malaria,  rheumatism,  cystitis,  pyelitis,  carcinomn,  bmckwnter  fever,  dia- 
betes, gonorrhea,  and  neuralgia.  , ...  . . 

(82)  Prepared  by  treating  a mixture  of  methyl  alcohol  anil  chloroform  with  sine  ana 
hydrochloric  acid,  and  used  ns  a spray  to  produce  local  anesthesia  in  dentistry. 
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work,  picture  moulding,  hats,  electrical  apparatus,  toys,  whips, 
brushes,  lead  pencils,  rattan  goods,  etc.  It  is  used  as  a solvent 
for  lacquers  and  enamels,  for  polishing  the  surface  of  metals 
such  as  brass  beds,  hardware,  gas  and  electric  light  iixtuies, 
clocks,  watches,  etc.,  and  also  in  the  manufacture  of  boots  and 
shoes.  Another  important  use  of  wood  alcohol  is  as  a cleaning 
fluid  in  laundries.  Again,  it  is  used  by  painters  for  removing 
old  paint,  and  in  shellac,  varnish,  stains  and  lacquers. 

E.  Unclassified. 

Wood  alcohol  is  used  extensively  as  a liquid  fuel,  and  for  such 
domestic  purposes  as  a cleaning  agent.  It  is  easily  purchased 
and  is  a common  household  article. 

Abuses  of  Methyl  Alcohol. 

Methyl  Alcohol  as  an  Adulterant. 

The  data  obtainable  from  the  literature  indicate  that  the 
drinking  of  liquors  containing  methyl  alcohol  is  responsible  for 
most  of  the  deaths  and  blindness  attributable  to  methyl  alcohol. 
The  “ deodorized  ” methyl  alcohol  resembles  ethyl  alcohol  so 
closely  that  the  ordinary  layman  can  hardly  distinguish  the  dif- 
ference between  the  two  (83),  and,  as  it  costs  less  than  one- 
fourth  as  much  as  grain  alcohol,  people  are  tempted  to  use  it  as 
a substitute  for  ethyl  alcohol  in  adulterating  whiskey,  essences, 
extracts,  bitters,  washes,  liniments,  balsams,  perfumes,  etc. 

Class  of  Consumers. 

J he  victims  are  generally  those  who  indulge  in  the  commoner 
forms  of  whiskey,  rum  and  wine:  soldiers  and  sailors  who  fre- 
quent low  resorts,  men  who  go  on  protracted  sprees,  the  low  negro 
population  of  the  country,  Indians  who  are  unable  to  obtain  the 
better  grades  of  whiskey,  etc. 

Persons  not  addicted  to  the  use  of  intoxicating  drinks  are 
undoubtedly  often  affected  innocently,  from  drinking  Jamaica 
ginger,  lemon  extract,  essences  of  lemon,  cinnamon,  peppermint, 
etc.,  bitters,  patent  medicines,  proprietary  medicines,  balsams,  etc., 
whose  chief  menstruum  is  “ deodorized  ” wood  alcohol.  Methyl 

N3)  See  Properties  of  Ucthpl  Alcohol,  p.  925. 
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alcohol  is  also  used  as  a substitute  for  ethyl  alcohol  to  adulterate 
witch  hazel,  bay  rum,  “ eau  de  Cologne,”  Florida  water,  and 
in  liniments.  A considerable  quantity  of  “ deodorized  ” methyl 
alcohol,  under  the  names  of  “ Columbian  spirits,”  “ Colonial 
spirits,”  etc.,  is  absorbed  annually  by  individuals  ignorant  of 
its  toxic  action,  by  the  poorer  negroes,  who  drink  it  under  the 
name  of  “ white  horse  ” or  “ old  mule,”  and  by  individuals  with 
the  craving  for  alcohol  who  are  unable  to  obtain  ethyl  alcohol. 

Present  Condition  of  the  Adulteration. 

The  adulteration  of  alcoholic  beverages  and  extracts  with 
methyl  alcohol  is  still  going  on.  Now  and  then  the  daily  papers 
report  a few  cases  of  poisoning  from  drinking  whiskey  contain- 
ing methyl  alcohol.  Sometimes,  when  an  epidemic  of  such 
poisoning  occurs,  it  is  prominently  brought  before  the  public,  as 
when  25  persons  were  fatally  poisoned  in  New  York  City  in 
1905,  or  when,  at  the  recent  Sharnack  catastrophe  in  Berlin, 
hundreds  of  persons  were  fatally  poisoned.  That  the  adultera- 
tion of  whiskey  is  widely  practised  was  proven  by  Warren,  Pure 
Food  Commissioner  of  Pennsylvania,  who  collected  1,000  samples 
of  cheap  whiskey  from  all  parts  of  the  State  and  found  95  per 
cent,  of  them  to  contain  varying  quantities  of  methyl  alcohol, 
some  as  high  as  75  per  cent.  Brooks,  State  Chemist  of  New 
Jersey,  reported,  in  1903,  that  from  4-8  samples  of  paregoric 
and  from  4-11  samples  of  ginger  contained  wood  alcohol. 
Scovill  (84)  found  2 out  of  6 commercial  liniments  to  contain 
wood  alcohol.  Greenwood  (85)  found  “ Columbian  spirits  ” in 
tinctures  obtained  in  Boston  drug  stores.  Patch  (86)  found 
methyl  alcohol  in  40  out  of  225  samples  of  spirits  of  camphor. 
The  New  York  City  Board  of  Health,  in  1902,  found  that  40 
out  of  215  drug  stores  were  substituting  wood  alcohol  for  ethyi 
alcohol  in  Jamaica  ginger  and  spirits  of  ammonia.  In  1907, 
the  same  department  found  12  samples  of  toilet  waters,  5 hair 
tonics  and  2 samples  of  cologne  to  contain  methyl  alcohol;  in 
1910,  wood  alcohol  was  found  in  8 samples  of  whiskey;  in  1911, 
in  7 samples  of  whiskey;  in  1912,  in  16  samples  of  whiskey, 

(84)  Mass.  Pharm.  Assn.,  1897.  

(85)  Cited  by  Buller  and  Wood,  J.  Am.  Med.  Assn.,  1904,  972. 

£ . (86)  Am.  Pharm.  Assn.,  1908. 
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in  316  samples  of  vino  vermouth,  in  9 flavoring  extracts,  in  one 
bay  rum,  and  in  Marsala  wines,  bitters  and  various  cordials  (87). 
Tbe  State  Board  of  Health  of  Massachusetts  has  also  had  some 
experience  with  methyl  alcohol  as  an  adulterant:  In  1903,  one 

sample  of  tincture  of  iodine  was  found  to  contain  methyl  alcohol ; 
in  1904,  two  samples  of  tincture  of  iodine  examined  contained 
methyl  alcohol;  in  1905,  samples  of  lemon  extract  put  out  by 
one  manufacturer  had  methyl  alcohol  therein;  in  1911,  samples 
of  vanilla,  lemon  and  orange  extracts  made  by  one  manufacturer 
were  found  to  contain  denatured  alcohol  containing  methyl 
alcohol;  and  in  1912,  one  sample  of  tincture  of  iodine  examined 
contained  methyl  alcohol,  while  another  sample  was  made  with 
denatured  alcohol  containing  methyl  alcohol,  acetone,  and  petro- 
leum (88).  The  Board  of  Health  of  Detroit,  Michigan,  reports 
that:  “ Some  eight  years  ago  (i.  e.,  about  1904),  we  condemned 
and  dumped  into  the  sewer  a quantity  of  lemon  flavoring  extract 
made  up  with  wood  alcohol,  and  since  then  we  have  not  met  with 
it  hut  in  one  case,  where  it  was  used  in  a whiskey  substitute  made 
by  the  consumers  themselves”  (89). 

(87)  I am  indebted  to  the  New  York  Board  of  Health  for  thia  data. 

(88)  Private  communications,  dated  November  7 and  20,  1912,  from  the  Secretary  of 
the  State  Board  of  Health,  Boston,  Mass. 

(89)  Private  communication,  dated  November  3,  1912,  from  the  Director  of  the  Lab- 
oratory of  the  Board  of  Health,  Detroit,  Mich. 
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CHAPTER  IV 


IS  METHYL  ALCOHOL  A POISON? 

Widely  varying  ideas  liave  prevailed  at  different  periods  as  to 
the  poisonous  nature  of  methyl  alcohol.  Most  of  the  early  in- 
vestigators considered  it  even  less  poisonous  than  ethyl  alcohol, 
basing  this  view  on  the  general  law,  that  the  toxicity  of  the 
alcohols  increased  with  the  carbon  content  and  with  the  boiling; 
point. 

According  to  One  Theory,  Methyl  Alcohol  Should  Be  Less 
Poisonous  than  Ethyl  Alcohol. 

This  property  of  the  alcohols  was  first  observed  by  Richard- 
son (90),  in  1864,  and  was  later  confirmed  by  Rabuteau  and 
Cross  (91).  In  1880,  Dujardin  (92)  modified  this  law  by 
stating  that  the  toxicity  of  the  monatomic  alcohols  depended  not 
only  upon  the  number  of  carbon  atoms,  but  also  upon  their  origin, 
solubility  and  oxidation  in  the  body.  Again,  AVirgin  (93)  proved 
that  the  disinfecting  power  of  the  alcohols  increased  with  the 
molecular  weight.  Similarly,  Baer  (94)  proved  that  the  strength 
of  the  alcohols  from  C — C5  increased  with  the  number  of  carbon 
atoms.  In  1908,  Iwanoff  (95)  asserted  that  the  poisonous  action 
of  the  primary  monatomic  alcohols  of  the  fatty  series  increased 
with  the  length  of  the  chain.  Fulmer  (96)  stated  that  the  action 
of  equiraolecular  solutions  increased  with  the  number  of  carbon 
atoms.  Moreover,  Francis  and  Fortescue-Brickdale  (97)  state 
that  the  intensity  of  the  action  of  the  alcohols  depends  upon  the 
number  of  carbon  atoms  present  and  increases  as  the  homologous 
series  is  ascended,  although  to  some  extent  methyl  alcohol  is  an 
exception  (98). 


(90)  Trans.  Brit.  Assn.,  1864,  1865,  1866. 

(91)  Compt.  rend.,  81,  631. 

(92)  Polyt.  J„  284.  406  (1880). 

(93)  Z.  Hyg.,  46,  149. 

(94)  Cited  by  Harnack,  Detitsch.  Med.  Woqhschr.,  38,  538. 

(95)  Dissertation  St.  Petersburg,  1007;  Bio-Phys.  Zentr.,  3,  250. 

(96)  Arch.  eitp.  Pathol.  Pharmakol.,  51,  1. 

(97)  "The  Chemical  Basis  of  Pharmacology,”  p.  92  (1908).  , 

(98)  Thus  in  the  case  of  rabbits:  Methyl  alcohol,  6-12  g.,  without  action.  .Ethyl 
alcohol,  7 g.,  drunkenness;  12  g.,  sleep.  n-Propyl  alcohol,  12  g.  produce  sleep  in  5 minutes 
and  doath  in  5 hours.  n-Butyl  alcohol,  3 g.  produce  drunkenness:  7 g.,  sleep  and  death. 
iso-Amyl  alcohol,  2 g.  produce  dro  vsiness. 
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According  to  Francis  and  Fortescue-Brickdale  (99),  the  ethyl 
group  is  stronger  than  the  methyl  group.  Thus,  certain  hypnotic 
properties  possessed  by  the  ethyl  group  are  entirely  wanting  m 
the  corresponding  methyl  derivatives  (100).  Harnack  (101) 
states  that  ethylmorphin  is  stronger  than  the  corresponding 
methvl  derivative,  viz.,  3 : 1. 

Toxic  Action  on  Plants  and  Animal  Organisms. 

That  methyl  alcohol  is  less  poisonous  than  ethyl  alcohol  on 
lower  plants  and  infusoria  was  proved  by  the  experimental  work 
of  Wirgin  (102)  and  that  of  Buchner,  Fuchs  and  Neagle  (103). 
Fuhner  (104)  stated  that  ethyl  alcohol  was  three  times  more 
poisonous  than  methyl  alcohol  on  sea  urchins  eggs.  Schloss- 
berger  (105)  performed  the  first  experiments  on  the  toxicity  of 
methyl  alcohol  on  the  (higher)  animal  organisms  and  concluded 
that  its  action  was  similar  to  that  of  ethyl  alcohol,  producing 
intoxication  with  small  quantities  and  coma  with  larger  amounts. 

In  1869,  Richardson  (106)  proposed  the  use  of  methyl  alcohol 
as  a general  inhalation  anesthetic,  maintaining  that  it  was  less 
toxic  than  ethyl  alcohol  and  slower  in  its  action  than  chloroform. 


C omparative  Toxicity  of  Methyl  and  Ethyl  Alcohols. 

Quantitative  experiments  were  performed  by  Joffroy  and 
Servaux  (107),  who  determined  the  toxic  equivalent  of  methyl 
alcohol  for  the  dog  at  9 cc.  (7.2  g.)  per  kg.  body  weight;  of  ethyl 
alcohol  at  8.65  cc.  (6.92  g.)  per  kg.  For  the  rabbit,  10  cc.  methyl 
alcohol  and  8.15  cc.  ethyl  alcohol  per  kg.  body  weight  were  found. 
These  authors  stated  that  the  action  of  methyl  alcohol  differed 


(99)  ‘‘The  Chemical  Basie  of  Pharmacology, ” p.  49  (1908). 

(100)  The  ethyl-aulphono  group  possesses  marked  hypnotic  properties,  while  the  methyl 
derivatives  are  quite  inert;  also  dulcin  has  an  extremely  sweet  taste,  whereas  the  correspond- 
ing methyl  derivative  is  entirely  wanting  in  this  property. 

(101)  Doutsch  med.  Wochschr.,  38,  538  (1912). 

(102)  Z.  Hyg.,  //S,  149. 

(103)  Arch.  Hyg.  Munch.,  7,0,  347  (1901). 

(104)  Arch.  exp.  Pathol.  Pharmakol.,  51,  1. 

(105)  Ann.,  73,  213  (1850). 

(106)  Med.  Times  and  Gaz.,  18G9,  703;  Lend.  Med.  Hoc,  1875,  62,  77,  93.  In  the  Sci. 
Am.  Supph,  19,  8210,  Richardson  summarized  his  work  on  anesthetics.  He  stated  that 
from  11  to  2 ounces  of  methyl  alcohol  by  volume  wero  required  for  complete  anesthesia.  The 
action  was  very  slow,  and  with  distinct  symptoms  of  alcoholic  intoxication.  A full  hour 
was  required  to  produce  insensibility,  which  at  the  deepest  was  insufficient  to  destroy  reflex 
irritability.  The  breathing  was  stertorous,  often  with  bronchial  rale.  Recovery  was  very 
slow,  four  to  six  hours  in  deep  anesthesia.  Tho  temperature  was  reduced  3 degrees  F.  The 
danger  was  practically  nil,  but,  when  the  inhalation  was  enforced,  death  was  produced  by 
the  simultaneous  ccssition  of  the  circulation  and  respiration. 


948 


Appendix  VI  — Report  on  Wood  Alcohol. 


from  ethyl  alcohol  in  that  the  symptoms  (108)  were  produced 
more  slowly  and  the  intoxication  was  more  prolonged.  Georg 
Baer  (109)  placed  the  toxic  dose  of  methyl  alcohol  for  the  dog 
at  9.02  g.  per  kg.  body  weight  and  ethyl  alcohol  at  7.44  g.  per 
kg.,  or,  the  toxicity  of  methyl  alcohol  is  to  that  of  ethyl  alcohol 
as  0.8:1.  Lessier  (110)  determined  the  toxic  equivalent  for  the 
dog,  finding  methyl  alcohol  to  be  15  g.  per  kg.  body  weight  and 
ethyl  alcohol  10  g.  per  kg.  For  fish,  he  found  50  g.  for  methyl 
and  40  g.  for  ethyl  alcohol  per  kg.  body  weight. 

The  majority  of  the  text-books  on  toxicology  of  the  nineteenth 
century  considered  methyl  alcohol  no  more  poisonous  than  ethyl 

alcohol.  • 

* 

Robert  (111)  stated,  in  1893,  that  methyl  alcohol  was  as 
poisonous  as  ethyl  alcohol,  but  no  more.  This  he  withdrew  in 
1906  (112).  In  1897,  Jaksch^ll3)  stated  that  methyl  alcohol 
was  not  poisonous,  and  that  people  in  England  and  Ireland  used 
it  as  a beverage.  Kunkel  (114)  stated  that  methyl  alcohol  had  a 
similar  effect  upon  the  body  to  ethyl  alcohol.  He  asserted  that 
a larger  dose  of  it  was  necessary  to  produce  paralysis,  and,  as  it 
acted  slower  upon  the  body,  death  might  be  produced  through  the 
paralysis  of  the  respiratory  center  by  increased  somnolence  for 
3-4  days.  Vogle  and  Boranzig  (115)  report  that  the  action  of 
methyl  alcohol  is  similar  to  that  of  ethyl  alcohol  so  far  as  poison- 
ing is  concerned. 


Methyl  Alcohol  is  a Distinct  Poison. 

On  the  other  hand,  the  majority  of  the  present  authorities 
maintain  that  methyl  alcohol  is  a severe  poison.  They  explain 
the  difference  in  the  toxicity  of  methyl  and  ethyl  alcohols  by  the 
property  of  the  former  to  oxidize  slowly  in  the  animal  body  to 
formaldehyde  and  formic  acid,  while  the  latter  oxidizes  rapidly 
into  carbon  dioxide  and  water. 


(10S)  The  general  symptoms  are:  Increase  of  body'temperature,  partial  loss  of  power 

of  temperature  regulation,  marked  changes  in  the  alimentary  tract,  convulsion,  loss  of  sen- 
sation and  reflex  movements,  convulsive  movement  of  eyes,  nystagmus  with  dilation  of  the 
pupils,  and  blindness. 

Arch.  Anat.  Physiol.,  SO/,,  283,  2891(1898). 

Munch,  med.  Wochschr.,  69,  248. 

See  Felotar,  Press.  Med.  Chir.,  47,  215,  223,  231  (1911). 

"Lehrbuch  der  Intoxikationen,”7p.  660. 

“Kliniche  Diagnosti,”  cited  by  Feletar,  Press.  Med.  Chir.,  47,  215,  223,  231. 
"Haudbook  of  (Toxicology,”  1899. 

“Lehrbuoh  der  Arzneitmittoln,”  1900. 
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Methyl  Alcohol  Is  More  Toxic  than  Ethyl  Alcohol. 

Even  as  early  as  1875,  Taylor  (116)  observed  that  methyl 
alcohol  operated  as  a “narcotic  poison,”  and  later  (1879)  Pom- 
care  (117)  proved  that  methyl  alcohol  fumes  produced  marked 
anatomical  and  functional  disturbances  (118)  in  animals.  Also, 
Dujordin  and  Beumetz-Audige  (119)  declared  methyl  alcohol  to 
be  more  poisonous  than  ethyl  alcohol ; Blumenthal  (120)  p loved 
methyl  alcohol  to  be  more  poisonous  on  the  muscle  fibre  than 
ethyl  alcohol;  and  Holden  (121)  stated  that  methyl  alcohol  was 
more  poisonous  than  ethyl  alcohol  (in  his  experiments  50  cc. 
caused  death  in  the  case  of  a 9 kg.  dog).  Riche  (122)  deter- 
mined the  toxic  equivalent  for  methyl  alcohol  to  be  0.66  g.  per 
kg.  body  weight;  ethyl  alcohol,  2.65  g.  per  kg.  Baudran  (123) 
gave  the  toxic  equivalent  as  follows:  methyl  alcohol,  1.44  g.  per 
kg.  body  weight;  ethyl  alcohol,  2.65  g.  per  kg.  Atchinson  (124) 
gave  the  fatal  dose  for  various  animals:  dog,  6.37-7.2  g.  per  kg. ; 
rabbit,  7.2  g.  per  kg.  body  weight.  Erom  a series  of  experiments, 
Lewin  (125)  proved  that  methyl  alcohol  was  more  toxic  than 
ethyl  alcohol  (126). 


Physiological  Action  of  Methyl  Alcohol  is  Specific. 

Julius  Pohl  (127)  was  the  first  to  recognize  the  characteristic 
action  of  methyl  alcohol  as  a poison.  He  stated  that  while  be  was 
able  to  give  animals  ethyl,  iso-butyl,  and  amyl  alcohols,  in  doses 
sufficient  to  cause  intoxication  for  almost  a year,  without  causing 
marked  anatomical  or  functional  disturbances,  methyl  alcohol, 
given  in  small  doses  every  day,  was  tolerated  for  but  a few  weeks ; 
the  animals  remained  comatose  for  days,  did  not  eat,  and  died, 
although  the  administration  of  the  alcohol  was  discontinued. 
Pohl  ascribed  this  difference  to  the  fact  that  methyl  alcohol  was 
oxidized  to  formic  acid  in  the  body,  in  which  form  it  was  sepa- 


(116)  “Poisons,”  659  (1875). 

(117)  Compt.  rend.,  87,  782  (1879).  ~ „ " 

. (US)  Great  increase  in fsize  pD abdomen,  hypertrophy' and ' f;i My  degeneration  of  the 
liver,  and  an  altejation  of  the  constitution  of  the  muscular  fibres  of  the  nenrt,  of  the  epithelial 
cells,  of  the  unniferous  tubes,  and  of  a large  number  of  the  cells  of  the  lungs. 

(119)  Compt.  rend.,  80,  1876. 

Pfluger’s  Arch.,  62,  513  (1896).  r 

Arch.  Augenhk.,  J,0,  351;  Arch.  Ophth.,  38,  129. 

Munch,  mod.  Wochschr.,  69,  248. 

N.  Y.  Med.  J„  6,  127  (1905). 

N.  Y.  State  J.  Med.,  6,  127  (1905).  v 

fieri.  Med.  Klin.,  8,  95  (1912). 

On  injecting  the  alcohols  in  hons’  eggs,  half  ns  many  normals  and  twice  ns  man 
monsters  were  formed  by  methyl  as  by  ethyl  alcohol. 

(127)  Arch.  exp.  Path.  Pharmakol.,  81,  281. 


(120) 

1121) 
122) 
123) 
124) 
125) 
126) 
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rated  in  the  urine  (128).  This  view  was  confirmed  by  Bon- 
gers  (129),  who  asserted  that  after  the  administration  of  methyl 
alcohol  to  higher  animals  (dog),  considerable  quantities  of  formic 
acid  and  methyl  alcohol  were  excreted  in  the  urine.  Schot- 
ten  (130),  and  Greenhaut  and  Quinquad  (131)  state  that  the 
volatile  fatty  acids  poor  in  carbon  pass  unchanged  into  the  urine 
in  large  amounts  and  that  this  is  especially  true  for  formic  acid. 

Explanation  of  Difference  in  Action  Under  Different  Conditions. 

Iiarnack  (132)  asserted  that  methyl  alcohol  on  slow  oxidation 
formed  formic  acid  (133),  and  that  on  rapid  oxidation  carbon 
dioxide  and  water  were  formed.  Hence,  according  to  him, 
when  methyl  alcohol  is  oxidized  rapidly  in  the  body,  it  is  harm- 
less ; this  explains  the  varying  toxic  action  of  methyl  alcohol  upon 
different  species  of  animals  and  even  upon  individuals  of  the 
same  species  (134).  Harnack  maintained  that  the  action  of  the 
formic  acid  thus  formed  in  the  animal  organism  was  stronger 
than  that  of  pure  formic  acid  introduced  into  the  body,  as  in  the 
latter  case  the  organism  attempts  to  connect  it  with  bases  and  thus 
give  rise  to  formates. 

Birch-Hirschfeld  (135)  experienced  great  difficulty  in  keeping 
animals  alive  for  even  short  periods  when  small  doses  of  methyl 
alcohol  were  administered  at  close  intervals.  He  concluded  that 
methyl  alcohol  was  a nerve  poison,  causing  pathologic  changes  in 
the  ganglia  cells  of  the  retina  and  cornea  (136),  and  a degenera- 
tive change  in  the  optic  nerve  (137). 


Acute  and  Chronic  Poisoning  by  Methyl  Alcohol. 

Reid  Hunt  (138)  states  that  the  action  of  methyl  alcohol  differs 
from  that  of  ethyl  alcohol  in  that  the  symptoms  are  produced 
more  slowly  and  the  intoxication  is  more  prolonged.  There  are 


(128) 
f 120) 

(130) 
(1908). 

(131) 

(132) 

(133) 
aldehyde. 


The  separation  of  formic  acid  reaches  its  maximum  3-4  days  after  the  poisoning. 
Arch.  exp.  Path.  Pharmakol.,  35,  426  (1895).  . . 

Z.  physiol.  Chem.,  7;  cited  by  Hammarsten,  “Physiological  Chemistry,  p.  629 


Oompt.  rend.,  10!, \ Hammarsten,  ' nc . cit. 

Deutsch.  men.  Wochschr.,  88,  358.  _ 

Formic  acid  is  both  an  acid  and  aldehyde,  viz.,  0 = C — OH,  acid;  H C — O, 
As  an  acid,  it  is  more  poisonous  than  the  homologucs  of  its  senes:  on  account 
of  its  aldehyde  properties,  i,t  acts  as  a powerful  reducing  agent.. 

(134)  Methyl  alcohol  is  an  example  of  idiosyncrasy;  some  individuals  are  immune  t > 
it  so  far  as  permanent  damage  to  the  orgnnisin  is  concerned. 

(135)  Contr.  Ophth  , IOOI,  263;  Arch  Ophth.,  6 8;  Contr.  Augenhk.,  190t,  280 

(136)  As  shown  by  the  disappearance  of  cromatin  vacuols  in  the  protoplasm  nnd  the 

contraction  of  the  cells.  . 

(137)  Causing  amblyopia  nnd  blindness,  the  symptoms  of  which  are  not  similnr  to  any 

other  amblvooia  symptoms.  _ ,, 

(138)  Johns  Hopkins  Hosp.  null.,  13,  213  (1902);  Hyg.  Lab.  IT.  S.,  null. 
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two  forms  of  methyl  alcohol  poisoning,  acute  and  chronic.  In 
acute  poisoning,  the  relative  toxicity  of  methyl  and  ethyl  alcohols 
is  almost  equal  (139)  ; but  when  the  use  of  methyl  alcohol  is 
continued  for  even  a short  time,  it  becomes  an  extremely  danger- 
ous poison.  The  difference  in  the  toxicity  of  methyl  and  ethyl 
alcohols  is  due  to  the  property  of  methyl  alcohol  to  oxidize  in  the 
body,  producing  formic  acid,  while  ethyl  alcohol  oxidizes  rapidly 
into  carbon  dioxide  and  water. 

Hollander  (140)  asserted  that  methyl  alcohol  was  first  oxidized 
in  the  body  to  formaldehyde  (141)  and  then  to  formic  acid. 

That  the  toxicity  of  methyl  alcohol  is  due  to  the  formic  acid 
into  which  it  is  oxidized  has  been  denied  by  Ball  (142),  as  the 
symptoms  are  different;  and  Ivobert  (143)  stated  that  no  cases 
of  death  solely  by  formic  acid  had  been  reported  up  to  1897. 


Influence  of  Impurities  on  Toxicity. 

Certain  investigators  maintain  that  the  toxicity  of  methyl 
alcohol  is  due  to  impurities  (144)  present.  Cololian  (145)  states 
that  the  poisonous  properties  of  methyl  alcohol  are  due  to  the 
acetone  (146)  present;  Ohlemann  (147)  maintains  that  the  tox- 
icity of  methyl  alcohol  is  due  to  the  furfural ; and  a prominent 
manufacturer,  in  a private  communication  to  the  author,  asserts 
that  the  toxicity  of  methyl  alcohol  is  due  to  allyl  alcohol.  Like- 
wise, Julius  Friedenwald  (148),  from  extended  experiments 
on  the  comparative  toxicity  of  the  various  alcoholic  beverages, 
concluded  that  their  poisonous  properties  were  not  proportional 
to  the  percentage  of  alcoholic  content,  but  rather  to  other  sub- 
stances which  they  contained  (149)  ; and  recently  Vande- 
velde  (150)  claimed  to  have  proved  experimentally  that  methyl 


(139)  The  experiments  performed  by  Hunt  indicate  that  death  is  caused  more  rapidly 
by  one  or  two  large  doses  of  ethyl  alcohol  than  by  corresponding  doses  of  pure  methyl  alcohol. 

(140)  Munch,  med.  Wochschr.,  67,  82  (1910). 

(141)  Formaldehyde  is  33  times  as  toxic  as  methyl  alcohol;  0.24  g.  formaldehyde  per 
kg.  body  weight  is  fatal  to  rabbits. 

(142)  Homeop.  Eye,  Ear  and  Throat  J.,  N.  Y.,  2,  325  (1905). 

(14:)  " Practical  Toxicology,"  p.  83  (1897). 

(144)  The  impurities  present  in  commercial  methyl  alcohol  are  chiefly  acetone,  methyl 
acetate,  dimethyl  acetate,  furfural,  allylic  alcohol,  homologues  and  condensation  products 
of  acetone,  together  with  oily  bodies  and  other  compounds. 

(145)  J.  Physiol.  Pathoi.  gen.,  3,  535  (1901). 

, (146)  Acetone,  when  taken  internally,  causes  paralysis,  according  to  Kobert  ("In- 
toxikationen,”  p.  580)  and  Jaksch  (Kliniche  Dingnostik,  1890). 

(147)  Wochschr.  Therap.  ITyg.  Augbs.,  1902,  Nos.  8,  9,  13. 

(148)  Trans.  Assn.  Am.  Phys.,  26,  01  (1911). 

(149)  Thus,  of  the  various  drinks,  liquors  and  rum  are  the  most  toxic,  wine  is  more 
toxic  than  whiskey,  beer  and  ale  are  about  as  toxic  as  whiskey. 

(150)  Bull.  Soe.  Chim.  Belg.,  26,  104  (1912). 
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alcohol,  free  from  all  impurities,  was  less  toxic  than  ethyl  alcohol. 
He  asserted  that  the  toxicity  of  the  commercial  alcohol  was  largely 
due  to  the  presence  of  impurities  (151). 


Toxic  Action  Due  to  Methyl  Alcohol  Itself. 

On  the  other  hand,  Pohl  (152)  contradicted  the  supposition 
that  the  toxic  action  of  methyl  alcohol  was  due  to  the  acetone 
present,  as  the  urine  of  dogs  fed  on  large  quantities  of  it  con- 
tained but  insignificant  amounts  of  formic  acid.  Hunt  was 
able  to  produce  the  same  symptoms  in  animals  whether  he  used 
pure  or  impure  methyl  alcohol,  and  concluded  that  its  toxic 
action  was  due  to  the  alcohol  per  se.  Wood  (153)  stated  that 
methyl  alcohol  exhibited  its  toxic  properties  whenever  it  was 
introduced  into  the  human  system  in  whatever  form  (154). 
Foerster  (155)  argues  that  the  toxicity  of  methyl  alcohol  can  not 
be  due  to  furfural,  as  the  amount  of  this  substance  in  the  alcohol 
is  minute  — in  fact,  less  than  0.21  g.  per  liter  (156). 


C inclusions. 

From  the  preceding  we  may  draw  the  following  conclusions: 
Methyl  alcohol  is  less  poisonous  to  lower  plants  and  infu- 
soria (157)  than  ethyl  alcohol,  hut  for  higher  animals  (158),  and 
especially  for  man  (159),  it  is  a severe  toxic  agent.  Its  poisonous 
properties  are  doubtless  due,  first,  to  a specific  action,  and  then 
to  its  oxidation  in  the  body,  first  to  formaldehyde  and  then  to 
formic  acid  (160).  It  is,  furthermore,  a cumulative  poison  (161). 
It  produces  toxic  effects  whether  it  be  taken  internally  or  inhaled 
through  the  lungs. 


■T(151)  By  the  plasmolytic  method,  the  iso-toxia  quantities  are  36.00-37.00  for  methyl 
alcohol  and  24.44-25.38  for  ethyl  alcohol;  by  hemolysis,  the  iso-toxio  quantities  are  100  for 
ethyl  alcohol  and  greater  for  methyl  alcohol. 

(152)  Arch.  exp..  Path.  Pharmakol.,  SI,  281. 

“'(153)  Expert  Evidence  at  a Hearing  before  tho'W ay s'an d ’M can s Committee  on’Free 
Alcohol,  Feb.-March,  1906.  . 

V(154)  Wood  and  Buller  (,T.  Am.  Med.  Assn.,  Oct.  1-29,  1904;  Intemat.  Clinic,  1906, 
165:'N.  Y.  Med.  J.,  Jan.  7,  1905;  Brit.  Med.  J.,  1900l  ii,  1855),  report  314  serious  cases  of  methyl 
alcohol  poisoning  caused  by  drinking  and  inhaling  "Columbian  spirits,"  Jamaica  ginger, 
bay  rum,  “Eau  do  Cologne,"  liniments,  etc. 

(155)  Munch,  med.  Wochschr.,  5.9,  248  (1912). 

(156)  Pohl  (Arch.  exp.  Pathol.  Pharmakol.,  1893,  40),  found  that  o,5  g.  of  acetone  was 
necessary  to  produce  convulsion  in  a cat,  and  3-4  g.  in  the  case  of  a large  dog. 

(157)  Buchner,  Fuchs  and  Neagle,  Arch.  tlyg.  Munch.,  40,  347  (1901). 

(158)  See  Dujordin  nnd  Boumetz-Audige;  Pohl:  Bungers,  Harnack:  Hollander: 

Ball;  Holden:  Riche;  Baudranl  Birch-Hirschfeld;  Hunt;  Atchinson;  Lowin;  and  also  De 
Schweinitz,  "Toxic  Amblyonias,”  p.  51  (1896). 

(159)  Buller  and  Wood,  J.  Am.  Mod.  Assn.,  1904;  Holden, 'Arch. 'Augenhk.,  40,  351. 

(160)  See  Pohl;  Bungers;  Schotten;  Greehaut  and  RJuinquant;  Harnack;  Hollander. 

(161)  See  Hunt;  Buller  and)Wood;  Stadolmann  TMed.  Press,  nnd  Circ.,  n.  a.,  99,  194 
(1912)1. 
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It  is  a matter  of  little  practical  importance  as  to  whether 
chemically  pure  methyl  alcohol  is  toxic  or  not,  as  economic  reasons 
prohibit  its  extended  use  in  the  arts  and  manufacturing  indus- 
tries, although,  as  pointed  out,  the  purest  material  is  used  in 
certain  products.  The  numerous  cases  of  poisoning  prove  be- 
yond doubt  that  the  methyl  alcohol  of  commerce  is  decidedly 
toxic. 


Importance  oe  Wood  Alcohol  as  a Poison. 


History  of  Methyl  Alcohol  Poisoning. 

The  importance  of  methyl  alcohol  as  a poison  began  with  the 
introduction  of  the  various  “ deodorized  ” grades  on  the  market. 
Simultaneously  with  the  advent  of  preparations  like  “ Columbian 
spirits,’’  “ Colonial  spirits,”  “ Eagle  spirits,”  etc.  (162),  a large 
number  of  poisoning  cases  began  to  be  reported  in  the  medical 
press. 

First  Cases  Reported. 

The  first  fatal  case  of  wood-spirit  poisoning  reported  occurred 
in  London  in  1869  and  was  described  by  Taylor  (163),  who  also 
mentioned  headache,  nausea,  sickness,  etc.,  from  the  inhalation 
of  the  vapors.  Ten  years  later,  Yiger  and  Menjin  (164)  reported 
two  prisoners  who  drank  wood  alcohol;  one  died,  the  other  be- 
came blind.  McCoy  and  Mitchel  (165),  in  1898,  gave  the 
account  of  a case  in  this  country;  a young  man  became  blind  on 
drinking  60  cc.  of  methyl  alcohol. 


Number  Increasing. 

Beginning  in  1899,  the  number  of  methyl  alcohol  poisoning 
cases  increased  to  a. great  extent.  In  1904,  Buller  and  Wood 
(166),  by  sending  inquiries  to  various  practitioners  throughout 
the  United  States,  collected  314  serious  cases  of  methyl  alcohol  in- 
toxication (367).  The  great  majority  of  these  were  the  result  of 
drinking  some  form  of  methylated  spirits  (168),  inhalation  form- 


Containing  from  97-98  per  cent,  methyl  alcohol 
Poisons,”  p.  659  (1875). 

IL'annee  rned.,  1877;  Rec.  Ophth.,  1879,  636. 

N.  Y.  Med.  Roc.,  83,  28  (1898). 

O’ *n>  u8aa”  Uv97?'  10.58,  lur.  1213,  1289  (1904). 

tL  i ’u  'i>S  boca/n,°  bli.ndt  while  in  156  instances  death  followed. 

<•1  • 0 ?!coh°l  was  taken  in  the  forms  of  methyl  Jalcohol,  "Columbian  snirits  ” 

con^aininVSyCalcolml  and  oinnamoa-  ‘‘Cologne  spirits,”  and  alcoholic  mixtu’ros 


(162) 

(163) 

(164) 

(165) 

(166) 
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ing  a second  important  source  of  the  poisoning  (169).  The 
statistics  gathered  were  far  from  complete,  as  Puller  and  Wood 
communicated  with  but  a limited  number  of  practitioners. 

Toxic- Action  on  Workmen  Employing  It. 

ihe  deleterious  effects  of  methyl  alcohol  on  workingmen  em- 
ploying it  in  the  industries  were  prominently  brought  before  the 
public  in  1906,  when,  at  a hearing  (170)  in  the  United  States 
Congress,  affidavits  of  75  hat  workers  as  to  injury  to  eyesight 
and  general  health  from  wood  alcohol  used  as  a solvent  for 
shellac  (171),  were  submitted. 

As  an  Adulterant. 

In  recent  years  the  increased  use  of  methyl  alcohol  as  an 
adulterant  in  beverages,  etc.,  has  resulted  in  epidemics  occurring 
in  certain  localities  (172),  of  which  the  Sharnack  (173)  catastro- 
phe in  Berlin  in  1911  was  the  most  serious. 

Number  of  Poisoning  Cases. 

We  were  able  to  collect  over  700  cases  (174)  of  methyl  alcohol 
poisoning  reported  in  the  various  medical  periodicals.  This  is  but 
a small  percentage  of  the  total  number,  as  comparatively  few 
practitioners  report  cases  that  come  under  their  observation  in 
the  scientific  press.  Moreover,  physicians  often  fail  to  recognize 
such  industrial  or  occupational  diseases  because  these  often  take 
the  form  of  chronic  poisoning,  which  shows  itself  in  obscure 
diseases  of  the  digestive  apparatus  and  nervous  system,  and  are 
attributed  by  the  patients  to  other  causes. 


IVhen  Used  Externally. 


Channels  Through  Which  the  Poison  May  Enter  the  Circulation. 

Poisons  may  enter  the  body  by  various  channels.  The  mucous 
membranes  of  all  parts  of  the  body  are  absorbent,  hence  poisons 


(169)  The  chief  danger  hero  lies  in  inhaling  wood  alcohpl  fumes  and  rebreathed  air 

in  a confined  space;  but  whon  the  fumes  are  diluted  with  a sufficient  quantity  of  pure  air.  the 
inhalation  is  not  dangerous  to  life  or  eyesight.  _ . 

(170)  Hearing  before  Ways  and  Means  Committee,  69th  Congress,  1st  Session,  Feb.- 
March,  1906. 

(171)  Used  in  the  hat  stiffening  department.  . 

(172)  Roller  (Mod.  Rec.,  OS'.  10),  reported  25  deaths  in  New  York  City  in  190c > due to 

drinking  whiskey  adulterated  with  methyl  alcohol.  Kassas  (Novojo  Mediziuze,  /OOS,  357) 
and  Sinkowitch  (Kasan,  Medizinslci  J.,  1908,  399)  give  an  nccount  of  47  wood  alcohol  poison- 
ing cases  in  Russia  in  1908.  . , 

(173)  -See  Stadolmann  and  Magnus-Levy  [Berl.  Klin.  Wochschr.,  AS,  193  (1912)]  for  a 
complete  account. 

(174)  See  pages  1004-07,  1007-1034,  1034-1042. 
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may  operate  toxically  by  contact  with  the  mucous  membrane  of 
the  nose,  eye,  vagina  or  rectum.  The  channels  of  entiance 
enumerated  in  the  order  of  their  importance  are : the  mouth  and 
into  the  stomach ; the  air  passages  and  lungs ; the  shin  and  cellular 
membrane ; the  blood  vessels,  including  wounds ; and  the 
intestines. 


When  Externally  Applied. 

In  1875,  Taylor  (175)  stated  that  poisons  may  be  absorbed  by 
the  skin,  the  process  depending  upon  the  nature  of  the  poison  and 
upon  the  texture  of  the  surface  of  the  part  to  which  they  are 
applied.  The  following  circumstances  favor  the  absorption:  re- 
moval of  the  cuticle,  abrasions  or  wounds  of  the  skin,  when  the 
substance  acts  chemically  on  the  skin  (176),  and  the  solution  of 
the  poison  in  alcohol,  ether,  or  chloroform.  In  general,  poisoning 
through  the  skin  is  slower  in  appearing,  but  resembles  poisoning 
through  the  stomach  (177). 


Diffusion  of  Liquids  Through  the  Shin. 

The  skin,  with  its  cuticle  or  epidermis  intact,  is  pervious  only 
to  substances  which  are  soluble  both  in  lipoids  and  water  (178)  ; 
but,  according  to  Lehmann  (179),  the  degree  of  solubility  need 
not  lie  high,  e.  g.,  nitrobenzene,  which  is  sparingly  soluble  in 
water,  is  absorbed  by  the  uninjured  skin  of  the  cat.  Gallard  (180) 
showed  that  after  the  immersion  of  the  arms  in  5 per. cent,  sodium 
iodide  solution  for  a half-hour  daily,  the  urine  of  the  succeeding 
24  hours  contained  0.066-3.863  mg.  of  iodine;  and  Kahl'en- 
berg  (181)  proved  that  traces  of  boric  acid  appeared  in  the  urine 
within  5 minutes  and  estimable  quantities  within  10  minutes,  by 
immersion  of  the  feet  in  a saturated  solution  of  boric  acid.  Ac- 
cording to  Witthaus  and  Becker  (182),  the  abraded  skin,  exposing 
the  very  vascular  subcutaneous  cellular  tissue,  becomes  a very 
active  absorbent  surface,  and  solutions  applied  to  it  are,  to  all 
intents  and  purposes,  under  almost  the  same  conditions  as  when 
hypodermically  injected. 


"Poisons,”  p.  9 (1875). 

(177)  Fnfc^rl!  the  cuticle  and  expose  the  cellular  membrane  beneath, 

«.  .s*  v&rsrm  aa#  w>.  m-  * «*  «*■ 

■ -)  Schwenfeenbeohor,  Arch.  f.  Ann.  Physiol.  Phys.  Abt„  iooff  121. 

Physiol  Path.,  cited  by  Hermann,  1008,  130. 

Lompt.  rend.,  1000,  858. 

Prpc.  Am.  Soc.  Biol.  Chem.,  1,  118  (1908). 

eucil  Jurisprudence,  Foronsic  Modicino  and  Toxicology.”  J,,  p.  8(1  (1911). 


(175) 

(176) 


(179) 

(180) 
(181) 
(182) 
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Action  of  Methyl  Alcohol  on  the  Skin. 

Some  poisons  act  directly  upon  the  skin,  producing  dermatitis, 
which,  in  a mild  form,  may  be  limited  to  a simple  redness  or 
erythema,  attended  with  more  or  less  itching,  and  going  on  to  the 
formation  of  visicles,  pustules,  or  bullae,  and,  in  extreme  cases, 
even  gangrene  (183). 

Raether  (184)  asserted  that  methyl  alcohol  had  an  irritative 
action  on  the  skin,  due  to  its  property  of  absorbing  water.  Faw- 
sitt  (185)  observed  that  when  methyl  alcohol  got  on  the  hands 
no  peculiar  sensation  was  experienced  unless  afterwards  the  hands 
were  washed  in  cold  water,  when  intense  pain  was  felt  between 
the  fingers  where  the  skin  was  tender. 

Cases  in  Illustration. 

Von  Gall,  president  of  the  Hat  Manufacturers’  Association  of 
Danbury  and  Bethel,  Conn.,  observed,  in  the  case  of  the  opera- 
tives in  the  stiffening  room  in  hat  factories,  that  the  wood  alcohol 
acted  upon  them  externally,  but  he  remarked  that  the  action  was 
slower  than  when  taken  internally  (186).  The  testimony  of  the 
Federal  Hat  Co.  was  submitted  at  a hearing  before  the  United 
States  Congress  (187)  that  wood  alcohol  caused  injury  to  the 
hands  of  their  employees.  The  R.  Dunlap  Hat  Co.  (188)  also 
testified  that  wood  alcohol  in  shellac  caused  injury  to  the  hands 
of  their  employees  who  immersed  their  hands  in  the  poison  during 
the  process  of  stiffening.  The  Painters’  Magazine  of  December, 
1905,  warned  the  trade  of  the  dangers  of  wood  alcohol  through 
the  absorption  by  the  skin. 

Published  Cases  of  Poisoning  By  The  External 
Use  of  Methyl  Alcohol. 

Case  No.  1 (189).  J.  J.  McDonald,  age  33,  hat  stiffener;  em- 
ployed in  hat  stiffening,  using  shellac,  dissolved  in  wood  alcohol, 
for  seven  years. 

Result:  Itchy  rash  on  back  of  hands. 

(183)  Seo  Witthaus  and  Becker,  loc.  cit. 

(184)  Dissertation,  Tubingen,  1905. 

(185)  J.  Soe.  Chera.  Ind.,  22,  685.  . 

(186)  Hearing  before  Ways  and  Means  Committee  on  Free  Alcohol,  1906. 

(187)  Ibid. 

(188)  Ilrid. 

(189)  Ibid. 
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Case  No.  2 (190).  M.  E.  Connor,  age  23,  hat  stiffener  (Kings 
County  Factory)  ; employed  at  present  occupation  three  years ; 
wood  alcohol  is  used  to  “ cut  ” the  shellac. 

Result:  Hands  inflamed  and  itch. 

Case  No.  S (191).  J".  W.  Schenck,  age  35,  hat  stiffener  (Kings 

County)  ; employed  at  stiffening  for  10  years,  using  wood  alcohol 
to  dissolve  the  shellac. 

Result:  Anns  and  hands  irritated. 

Case  No.  -4  (192).  A healthy  woman,  age  58,  washed  head  and 
face  with  wood  alcohol  daily.  Ho  history  of  blindness. 

Result:  Vision  became  impaired;  V.R.=  8/20 ; V.L.=  8/20. 

Case  No.  5 (193).  A painter,  age  39,  used  wood  alcohol  to  wash 
varnish  from  hands  every  day  after  work. 

Result:  Became  totally  blind  and  has  remained  blind. 


Case  No.  6 (194).  A distributor  of  paints  and  alcohol  in  store- 
room of  paint  factory,  age  53,  spilled  a quart  of  wood  alcohol 
on  his  feet  and  floor,  and  remained  in  same  room  for  some  hours. 

Result:  Became  totally  blind. 


Case  No.  7 (195).  A photographer,  age  32,  cleaned  plates  with 
wood  alcohol. 

Result:  Was  seized  with  paralysis  of  arms  and  legs,  pain  in 

sides  and  decrease  in  sight.  Died  after  some  time. 


(1?0,  191)  Hearing  before  Ways  and  Means  Committee,  59thl  Congress,  1st  Ses- 
sion, Feb.-March,  1906. 

(192)  Conboy,  J.  Michigan  Med.  Soc.,  3,  636. 

(193)  De  Schweinitz,  Ophth.  Rec.,  1901,  349. 

(194)  Phillips,  Idem,  IB,  538. 

(195)  Gifford,  Idem,  16,  274. 
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CHAPTER  V 

INVESTIGATIONAL  EVIDENCE  AND  RECOMMENDA- 
TIONS. 

Hearings  Before  the  United  States  Congress. 

Until  recently,  the  poisoning  occurring  among  workmen  in 
industries  wherein  wood  alcohol  is  employed  had  received  but 
meagre  attention  in  this  country.  In  1906,  due  to  a general  agi- 
tation for  a tax-free  denatured  alcohol,  hearings  were  held  on 
free  alcohol  before  the  Ways  and  Means  and  Finance  Committees 
in  the  United  States  Congress  (196).  At  these  hearings  the 
deleterious  action  of  wood  alcohol  on  the  general  health  and  eye- 
sight of  workingmen  employing  it  in  the  industries  was 
prominently  brought  before  the  public  by  the  testimony  of  manu- 
facturers, workingmen  and  experts.  An  abstracted  account  of 
the  proceedings  relative  to  wood  alcohol  follows. 

Statements  oe  Manufacturers. 

Piano  Manufacturers. 

Ii.  P.  Mehlin,  President  of  the  National  Piano  Manufac- 
turers’ Association  of  America,  testified  that  wood  alcohol,  as  used 
in  shellac  and  varnish  in  the  manufacturing  of  pianos,  was  injuri- 
ous to  the  health  of  the  workingmen  employing  it. 

Hat  Manufacturers. 

The  Hat  Manufacturers’  Association  was  represented  by 
Charles  II.  Merritt,  Chairman  of  the  Committee  of  the  Fur  Hat 
Manufacturers’  Association  of  Danbury,  Conn.,  who  stated  that 
competition  forced  them  to  employ  wood  alcohol  in  the  hat  indus- 
try, as  it  was  much  cheaper  than  grain  alcohol ; but  its  employment 
caused  serious  interruption  to  business  on  account  of  affecting 
the  eyes  and  health  of  the  operatives.  In  addition,  he  submitted 
the  following  statements  from  individual  manufacturers: — 

Crofut  & Knagp  Co.  Wood  alcohol  is  detrimental  to  the 
health  of  our  employees.  One  man  was  obliged  to  give  up  work 

(100)  Hearing  on  Free  Alcohol  boforo  the  Ways  and  Means  Committee,  59th  Con  gross . 
1st  Session,  Feb. -March,  190(3. 


Appendix  VI  — Report  on  Wood  Alcohol. 


059 


entirely,  owing  to  the  effect  on  his  eyes;  several  laid  off  tempo- 
rarily for  the  same  reason. 

JV ew  Milford  Hat  Co.  The  use  of  wood  alcohol  has  been  detri- 
mental to  the  health  of  our  employees.  It  affects  the  eyesight 
of  every  man  in  the  department. 

It  has  necessitated  the  stopping  of  work  by  some  men  for  days 

at  a time. 

Guyer  Hat  Co.  The  use  of  Avood  alcohol  is  detrimental  to 
some  extent ; one  man  died  from  the  effects. 

Frank  Shople  Co.  It  is  painful  to  the  eyes  of  employees  and 
injurious  to  their  health.  Our  hat  stiffeners  are  not  able  to  Avork 
full  time. 

National  Hat  Co.  It  is  detrimental  to  the  health  of  the  opera- 
tes. The  men  are  obliged  to  stop  work,  sometimes  for  a day 
and  frequently  parts  of  days. 

Seth  Reed,  one  of  our  stiffeners,  Avas  disabled  from  the  Avood 
alcohol. 

llaives , Von  Gal  Co.  It  is  detrimental  to  the  health  and  eye- 
sight of  our  employees  in  the  hat  stiffening  department.  Stiffen- 
ing is  stopped  on  the  average  one  day  a week.  Dobbs,  Magger- 
suppe,  Arnold  and  Stevens  Avere  disabled  from  wood  alcohol 
vapor. 

David  Higson  Co.  It  is  detrimental  to  the  health  and  eye- 
sight of  our  employees,  and  the  men  are  blinded  by  fumes.  It 
causes  delay  and  some  give  up  for  good. 

Bethel  Manufacturing  Co.  It  is  detrimental  to  the  health  and 
eyesight  of  our  employees.  The  men  are  unable  to  work  1-3 
flays  at  a time.  Cases  of  disablement:  Megnerey,  Slade, 

Euvrard,  and  Judson. 

Connet  Hat  Co.  The  wood  alcohol  is  detrimental  to  the  health 
and  eyesight  of  our  employees.  The  men  are  unable  to  work 
several  days  at  a time.  Specific  cases  of  disablement:  Brookes, 
Collins,  Cooper,  Keeler,  and  Real. 
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Hoyt , Wolthansen  Corporation.  The  wood  alcohol  causes 
blindness  and  delay  of  the  work. 

Federal  Hat  Co.  Stiffeners  become  blind;  the  hands  are  irri- 
tated and  itch. 

Danbury  Hat  Co.;  Millard  Hat,  Co.;  S.  A.  G.  Hat  Co.;  11.  M. 
Lachlan  c€*  Co.;  John  IT.  Green  & Sons.  Everyone  who  works 
in  the  room  where  the  alcohol  is  used  has  trouble  with  his  eyes. 

Beltaire  Bros.  & Co.  It  is  detrimental  to  the  health  of  the 
operatives  and  causes  delay. 

Price  and  Vogt.  It  is  detrimental  to  the  health  of  our 
employees.  Specific  cases:  Sherwood,  Gustafson  and  Lane. 

Bordt,  Untiedt  Co.  The  men  were  broken  down  in  health ; 
their  eyes  were  almost  ruined. 

Judd  & Dunning  Hat  Co.;  J.  Rurnmel  & Co.;  John  B.  SteL 
son  Co.  The  eyes  and  stomachs  of  our  employees  are  affected. 

Edwin  Short  Hat  Co.;  R.  Dunlap  & Co.  Causes  blindness, 
and  injured  arms  and  hands. 

James  Marshall  & Bro.  Detrimental;  causes  delay. 

Lee  Hat  Mfg.  Co.  Have  to  discontinue  work  at  times. 

S.  C.  IJollery  & Co.  All  employees  using  wood  alcohol  have 
intense  pain  in  eyes ; have  to  use  cocain  to  relieve  pain. 

Volk  Hat  Co.  Detrimental;  causes  delay.  Specific  case: 
Andrews. 

Judd  & Co.  It  is  detrimental  to  the  health  of  the  operatives 
and  causes  delay. 

W.  B.  Ilubbel.  It  is  detrimental  to  the  health  of  the  employees 
and  causes  delay.  Lamson  and  Hubbard  had  to  give  up  work. 

Van  Gall,  President  of  the  Hat  Manufacturers’  Association 
of  Danbury  and  Bethel,  Conn.,  stated  that  wood  alcohol  vapors 
caused  injury  to  the  general  health  and  eyesight  of  the  employees. 
He  asserted  that  wood  alcohol  acted  externally  just  the  same  as 
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internally,  only  slower.  On  the  other  hand,  the  manufacturers 
of  wood  alcohol  claimed  that  this  alcohol  acted  as  a poison  only 
when  taken  internally,  and  that  their  employees  were  not  affected 
by  its  vapors. 


Evidence  Submitted  by  Workmen. 

Evidence  of  W orhmen. 

The  affidavits  of  75  hat  workers  as  to  injury  from  wood  alco- 
hol, used  as  a solvent  for  shellac  in  hat  stiffening,  were  sub- 
mitted (197).  All  of  these  men  complained  of  inflammation  of 
the  eyes,  with  intense  pain,  causing  them  to  lay  off  from  work 
at  least  one-third  of  the  time.  Other  complaints  were  pain  in 
the  stomach,  nausea,  inflammation  of  the  mucous  membranes  of 
the  throat  and  nose,  catarrh,  headache,  cough,  nervous  exhaustion, 
irritation  and  itching  of  the  skin  of  arms  and  hands,  etc.  Also, 
two  physicians’  statements  of  injuries  from  using  wood  alcohol  in 
the  industries  were  submitted  (198).  These  physicians  reported 
seven  cases  in  which  the  men  were  forced  to  discontinue  work 
in  the  stiffening  department  owing  to  the  effects  of  the  wood 
alcohol  on  their  eyesight  and  general  health;  and  eight  cases 
where  the  men  were  still  employed  in  stiffening  hats  with  shellac 
“ cut  ” with  wood  alcohol  and  showed  the  deleterious  effects  of  the 
alcohol.  They  stated  that  the  action  of  the  wood  alcohol  is  con- 
stitutional. None  of  the  above  men  used  stimulants  to  excess 
and  many  used  them  in  moderation. 

Louis  F.  Mignory,  a hat  worker  of  Danbury,  Conn.,  stated 
that  wood  alcohol  fumes  made  him  blind  temporarily  and  that 
he  considered  it  a crime  to  require  a man  to  work  with  it.  C.  E. 
White,  another  hat  worker,  said  that  wood  alcohol  made  him 
blind. 

Painters. 

Bedell,  a painter  from  Lynn,  Mass.,  testified  that  he  was 
totally  blind  from  using  wood  alcohol  to  clean  furniture  in  a 
small  room.  Statements  from  three  other  painters  who  became 
blind  from  using  wood  alcohol  were  submitted. 


|ee  Appendix  ' A,  p.  995,  for  affidavits.  ■ 
(198)  See  Appendix  B,  p.  998. 
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Expert  Evidence. 

Expert  Evidence  of  C.  A.  Wood. 

Casey  A.  Wood,  Professor  of  Ophthalmology  in  the  Chicago 
Post-Graduate  Medical  School,  testified  as  to  the  injurious  qual- 
ities of  wood  alcohol ; he  attributed  the  poisoning  to : — 

1.  Drinking  the  methyl  alcohol. 

(a)  Employees  in  factories  using  “ Columbian  spirits  ” and 
other  forms  of  “ deodorized  ” methyl  alcohol  are  frequently 
tempted  to  drink  the  fluid.  First,  because  the  “ deodorized  ” 
forms  of  methyl  alcohol  are  hardly  distinguishable  by  the  lay- 
man from  grain  alcohol ; and,  second,  methyl  alcohol  is  an  exam- 
ple of  idiosyncrasy,  just  as  in  the  case  of  some  other  poisons, 
some  individuals  being  immune  to  it  so  far  as  permanent  damage 
to  the  organism  is  concerned.  Due  to  the  above,  employees 
become  careless  and  drink  the  spirit. 

(b)  Drinking  of  methyl  alcohol  by  soldiers,  sailors,  Indians, 
etc.,  who  are  unable  to  obtain  grain  alcohol  easily. 

(c)  Adulteration  of  alcoholic  beverages,  alcoholic  extracts, 
etc.,  with  methyl  alcohol,  is  still  going  on  (199),  and  is  responsi- 
ble for  more  deaths  and  blindness  than  is  brought  about  by  all 
the  other  forms  combined. 

2.  Inhaling  methyl  alcohol  in  a confined , badly  ventilated 
space. 

The  chief  danger  here  lies  in  inhaling  wood  alcohol  fumes  and 
rebreathed  air  in  a confined  space.  Cases  of  blindness,  etc.,  from 
the  absorption  of  methyl  alcohol  by  the  lungs  and  skin  are 
reported  by  Wood  (200).  If  the  wood  alcohol  fumes  are  diluted 
with  a sufficient  quantity  of  pure  air,  the  inhalation  is  not  dan- 
gerous to  life  and  eyesight. 

3.  Using  methyl  alcohol  for  external  me;  washes,  lini- 
ments, etc. 

It  is  not  always  easy  to  detect  some  of  the  evil  results  of  the 
poison  on  workers  with  methyl  alcohol.  The  effects  often  take  the 

(190)  Methyl  alcohol  exhibits  its  toxic  properties  whenever  it  is  introduced  into  the 
human  system  iii  whatever  form.  Wood  and  Butler  reported  (Feb.,  1008)  314  serious  cases 
of  methyl  alcohol  intoxication;  of  these,  158  became  blind,  while  in  156  instances  death  lol- 
lowed.  The  general  majority  of  thoHO  were  the  result  of  drinking  some  form  of  methylated 

Splr'(200)  J.  Am.  Med.  Assn.,  Oct.  1-29,  1.904;  Internat.  Clinic,  1906,  165;  N.  Y.  Med.  J., 
Jan.  7,  1906;  Brit.  Med.  J.,  1906,  ii,  1855. 


Appendix  VI  — Report  ox  Wood  Alcohol. 


963 


form  of  chronic  poisoning,  which  shows  itself  in  obscure  diseases 
of  the  digestive  org'ans  and  nervous  system,  and  are  attributed 
by  the  patients  to  other  causes. 

R’ootTs  Recommendation. 

Wood  recommended  a strict  prohibition  of  the  manufacture 
or  sale  of  “ deodorized  ” wood  alcohol,  and  the  substitution  of 
an  imtaxed  methylated  spirit,  corresponding  to  that  of  Great 
Britain,  or  the  Breunspiritus  of  Germany,  or  a slightly  taxed 
pure  ethyl  alcohol  for  commercial  purposes. 

As  a result  of  a similar  investigation,  the  following  bill  was 
proposed  in  the  Austrian  Reichstag  in  1910: — 

1.  Wood  alcohol  is  a poison,  must  be  kept  in  sealed  vessels, 
and  sold  by  responsible  persons.  The  vessels  containing  it  should 
bear  a label,  “ Poisonous,  not  to  be  used  externally.” 

2.  The  use  of  methyl  alcohol  in  foods,  beverages,  cosmetics, 
and  medicinal  preparations,  is  prohibited. 

3.  I he  technical  use  of  methyl  alcohol  is  to  be  limited  so  that 
it  shall  not  be  inhaled  by  workmen  or  their  hands  be  in  con- 
tact with  it. 

4.  "W  ood  alcohol  should  not  be  used  as  a denaturing  substance 
for  spirit;  its  place  should  be  taken  by  a non-toxic  preparation 
which  will  make  the  spirit  undrinkable  (201). 

Prussia  and  Hungary,  following  the  example  set  by  Austria, 
prohibited  the  free  sale  of  methyl  alcohol  in  1911  (202). 

Independent  Recommendations. 
Recommendations  by  Organizations. 

At  various  times,  individual  experts  and  societies  have  recom- 
mended the  limitation  of  the  sale  and  use  of  methyl  alcohol. 

Thus,  m 1906,  at  a meeting  of  the  Hew  England  Ophthal- 
mologic Society,  a resolution  was  made  that  denatured  alcohol 
should  be  used  instead  of  wood  alcohol,  as  the  latter,  on  account 
of  its  poisonous  properties,  causes  blindness  of  the  workiim- 
men  employing  it. 
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The  American  Medical  Association  (Section  Ophthal.,  1905) 
passed  a resolution  calling  upon  the  various  State  and  Federal 
authorities  to  place  wood  alcohol  preparations  on  the  list  of 
poisons. 

Local  Union  111  of  the  Brotherhood  of  Painters,  Decorators 
and  Paperhangers  of  America,  in  1905,  voted  that  the  use  of 
wood  alcohol  in  paints,  shellac,  and  varnish  be  prohibited,  and 
the  members  were  warned  against  the  use  of  it  (203). 

Recommendations  of  Individuals. 

H.  W.  Wiley  (204)  recommended  that  laws  he  passed  prohib- 
iting the  use  of  methyl  alcohol  for  internal  and  external  pur- 
poses, and  providing  that  labels  be  pasted  on  vessels  containing  it, 
advising  people  of  its  danger. 

W.  M.  Carhart  (205)  recommended  that  workers  using  shel- 
lac or  wood  alcohol  be  permitted  to  leave  their  work  at  frequent 
intervals  and  to  have  much  shorter  hours  of  such  work. 

F.  C.  Godbold,  President  of  the  Louisiana  Pharm.  Assn. 
(1905),  recommended  the  passage  of  stringent  laws  to  prohibit 
the  use  of  wood  alcohol  in  Louisiana. 

Thomas  Tyrer  (206)  urged  the  lowering  of  duty  on  grain  alco- 
hol so  that  it  could  be  used  instead  of  wood  alcohol. 

Frank  Buller  (207)  recommended  that  all  wood  alcohol  prep- 
arations be  labeled  with  “ This  liquid  taken  internally  is  likely 
to  cause  blindness He  believed  that  such  a statement  would  be 
more  effective  than  the  skull  and  cross-bones,  as  people  are  more 
afraid  of  blindness  than  of  even  death. 

J.  P.  Atchinson  (208)  recommended  the  passage  of  a bill  pro- 
hibiting the  use  of  methyl  alcohol  for  internal  or  external  use 
as  a beverage  or  medicine. 

J.  II.  Ball  (209)  recommended  that  the  government  should 
control  the  production  of  methyl  alcohol,  making  it  obligatory 
that  it  bo  marketed  in  a form  undrinkable  and  impossible  to  use 
in  any  way  as  a substitute  for  ethyl  alcohol. 


i.  Rep.,- 10.  67£(1909). 
_ 191£. 

(207)  Montreal  Med.  j.,  33,  29. 

(208)  N.  Y.  State  J.  Mori.,  6 127  (1905). 

(209)  Homoop.  Eye,  Ear  and  Throat  J.,  11,  325  (15)05). 


(203)  Hawes,  Roston  Med.  Sursc.  J.,  IBS,  525  (1905). 

(204)  N.  Y.  Med.  J.,  80,  1009  (1904). 

(205)  ' Am.  Med.,  3,  170  (lOOSJ-.TMan.JEyo'andlEar  H 
(200)  Ghern.  and  Dnnr..  <\fnv  //)/*•  f!Borr>  Mm.-u  t„ 
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S.  W.  Abbott  (210)  recommended  that  a law  be  passed  requir- 
ing all  vessels  containing  wood  alcohol  to  be  labeled  “Poison” 
and  to  be  sold  by  licensed  pharmacists  who  should  record  each 
sale. 

C.  Roller  (211)  recommended  that  a law  be  passed  forbidding 
the  use  of  methyl  alcohol  in  “ essences  ” and  proprietary  medi- 
cines which  might  be  the  means  of  poisoning  persons  not  addicted 
to  the  use  of  intoxicating  drinks  and  who  were  entirely  ignorant 
of  the  dangers  to  which  they  were  exposed. 

Reid  Hunt  (212)  attributed  the  large  number  of  methyl  alco- 
hol poisoning  cases  in  the  last  few  years  to  the  fact  that  wood 
alcohol  was  frequently  used  as  a substitute  for  ethyl  alcohol,  viz., 
in  the  arts  (as  varnishes,  etc.),  for  external  use  (as  bay  rum), 
and  in  medicinal  or  flavoring  agents  (“  essence  of  Jamaica  gin- 
ger,” peppermint,  etc.) 

Recent  Inspection  in  the  State  of  New  York. 

Under  the  authorization  of  the  Factory  Investigating  Com- 
mission of  the  State  of  Hew  York,  a number  of  wood  dis- 
tillation plants,  refineries,  and  establishments  wherein  the  pro- 
cesses involved  the  use  of  wood  alcohol,  were  inspected  by  Dr. 
George  M.  Price,  Dr.  F.  E.  Breithut,  who  acted  as  chemical 
advisor,  and  Miss  Grace  Potter.  The  results  of  this  inspection, 
which  are  presented  in  full  in  a separate  report  by  Dr.  Price, 
substantiate  the  main  evidence  and  support  the  principal  rec- 
ommendations given  above. 

Boston  Med.  Surg.  J„  1903,  63. 

Mt.  Sinai  Hosp.  Rep.,  4.  376  (1906). 

J.  Hopkins  Bull.,  1902,  13,  213;  Ophth.  Reo.,  1903,  34 
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CHAPTER  VI 


LEGISLATION  PERTAINING  TO  METHYL  ALCOHOL  1 1 
This  subject  may  be  conveniently  divided  as  follows: — 

1.  Legislation  in  the  United  States. 

(1)  Federal  Acts  and  Regulations. 

(2)  State  Laws. 

(3)  Municipal  Ordinances. 

2.  Legislation  in  Certain  Foreign  Countries. 


Alcohol. 


The  United  States  Prohibits  the  Use  of  Denatured  Alcohol  as  a 
Beverage  or  in  Liquid  Medicinal  Preparations. 


Section  1.  From  January  1,  1907,  domestic  alcohol  may  be 
withdrawn  from  bond  without  the  payment  of  internal  revenue 
tax,  for  the  use  in  the  arts  and  industries,  and  for  fuel,  light,  and 
power,  provided  said  alcohol  shall  have  been  mixed,  in  the 
presence  of  a Government  officer,  after  withdrawal  from  the  dis- 
tillery warehouse,  with  methyl  alcohol,  or  other  denaturing  mate- 
rial or  materials,  which  will  destroy  its  character  as  a beverage 
and  render  it  unfit  for  liquid  medicinal  preparations.  (Regula- 
tions as  to  the  denaturation  are  given.) 


Section  60.  Any  one  using  denatured  alcohol  for  the  manu- 
facture of  any  beverage  or  liquid  medicinal  preparation,  or  who 
knowingly  sells  any  beverage  or  liquid  medicinal  preparation, 
made  in  whole  or  in  part  from  such  alcohol,  becomes  subject  to 


l 


1.  LEGISLATION  IN  THE  UNITED  STATES. 

(1)  Federal  Acts  and  Regulations. 

(a)  Concerning  the  Use  of  Denatured!! 
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the  penalties  prescribed  in  Section  2 of  the  Act  of  June  7,  1906 

( q • O- 

( Federal  Statutes , Act  of  June  7,  1906,  Chap.  3047,  34  Stat. 
L.  217.) 

(b)  The  Adulteration  and  Misbranding  of 
Foods. 


Federal  Food  Law. 

The  term  “ food,”  as  used  in  the  Federal  Food  and  Drugs 
Act  (213),  includes  all  articles  used  for  food,  drink,  confectionery 
or  condiment  by  man  or  other  animals,  whether  simple,  mixed  or 
compound.  According  to  the  Act,  food  is  deemed  to  be  adulter- 
ated if  any  substance  has  been  mixed  with  or  packed  with  it  so  as 
to  reduce  or  lower  or  injuriously  affect  its  quality  or  strength; 
if  any  substance  has  been  substituted,  wholly  or  in  part,  for  the 
article;  if  any  valuable  constituent  of  the  article  has  been  wholly 
or  in  part  abstracted;  or  if  it  contain  added  poisonous  or  other 
added  deleterious  ingredient  which  may  render  such  article  in- 
jurious to  health. 

Food  is  deemed  to  be  misbranded  if  it  be  an  imitation  of  or 
offered  for  sale  under  the  distinctive  name  of  another  article ; if 
it  be  labelled  or  branded  so  as  to  deceive  or  mislead  the  pur- 
chaser, or  purport  to  be  a foreign  product  when  not  so,  or  when 
the  contents  of  the  package  as  originally  put  up  shall  have  been 
removed  in  whole  or  in  part  and  other  contents  shall  have  been 
placed  in  such  package. 


Relevant  Judgments  Under  the  Act. 


Methyl  Alcohol  in  Flavors. 

Judgment  No.  277,  Food  and  Drugs  Act,  relates  to  a case  of 
adulteration  and  misbranding  of  lemon  flavor.  It  was  charged 
that  the  product  was  adulterated  within  the  meaning  of  the  Act, 
in  that  it  contained  an  added  poisonous  ingredient,  namely,  methyl 

alcohol.  (F.  & D.  No.  909 ; I.  S.  No.  10376-a,  issued  May  6, 
1910.) 


3 .f',rthri  pttAifUIttra  conc°™V  tho. Federal  Food  and  Drugs  Act,  sco  Chapter 

Vol  i ThUeA59/'h  Con*rCSS  'V  10  , ni,lc'1  ^ales,  P-  7<W:  United  States  Statin*  at 
" • vol.  .it,  1.  This  Act  was  approved  June  30,  11)0(1,  and  amended  in  1012. 
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Judgment  No.  627,  Food  and  Drugs  Act,  pertains  to  a case  of 
adulteration  of  lemon  flavor.  It  was  charged  that  the  product 
was  adulterated,  in  that  it  consisted  of  a highly  dilute  solution 
of  citral  in  methyl  alcohol,  etc.  (F.  & D.  No.  1618;  I.  S.  No. 
10398-b,  issued  November  12,  1910.) 

Bitters. 

Judgment  No.  1284,  Food  and  Drugs  Act,  pertains  to  a case 
of  adulteration  and  misbranding  of  a bitters,  and  to  a case  of 
misbranding  of  another  bitters.  Adulteration  was  alleged  in  the 
information  against  the  first  product,  because  it  contained  an 
added  poisonous  and  deleterious  ingredient  which  might  render 
such  article  injurious  to  health,  to-wit,  methyl  alcohol,  which 
methyl  alcohol  was  not  a preservative  applied  externally  in  the 
preparation  of  the  said  article  for  shipment.  In  the  second  case 
misbranding  was  alleged,  because  the  product  was  labelled  so  as 
to  mislead  the  purchaser,  in  that  . . . said  label  bore  no 

statement  of  the  quantity  or  proportion  of  alcohol  contained 
therein.  In  these  two  cases  of  bitters,  the  first  contained  33.6  per 
cent,  of  total  alcohol  by  volume,  of  which  about  2.9  per  cent,  was 
methyl  alcohol;  and  the  second  contained  47.44  per  cent,  of  total 
alcohol  by  volume,  of  which  6.4  per  cent,  was  methyl  alcohol. 
(F.  & D.  No.  2158;  I.  S.  Nos.  1477-c  and  1478-c,  issued  April 
4,  1912.) 

Liqueurs. 

Judgment  No.  1703,  Food  and  Drugs  Act,  refers  to  a case  of 
adulteration  of  a liqueur.  The  product  contained  an  added 
poisonous  and  deleterious  ingredient,  to-wit,  wood  alcohol,  which 
rendered  it  injurious  to  health.  (F.  & D.  No.  3621 ; S.  No.  1330, 
issued  October  17,  1912.) 

Judgment  No.  1704,  Food  and  Drugs  Act,  relates  to  the  adul- 
teration of  a liqueur.  Adulteration  was  alleged  in  the  libel  for 
the  reason  that  the  product  contained  an  added  poisonous  and 
deleterious  ingredient,  to-wit,  wood  alcohol,  which  rendered  it 
injurious  to  health.  (F.  & D.  No.  3612,  S.  No.  1327,  issued 
October  17,  1912.  See  also  F.  & D.  No.  3640;  I.  S.  No. 
18713-d;  Judgment  No.  1754.) 
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(c)  The  Adulteration  and  Misbranding  of  Drugs. 

Federal  Drug  Law. 

The  term  “ drug,”  as  used  in  the  Act,  includes  all  medicines 
and  preparations  recognized  in  the  “ United  States  Pharma- 
copoeia ” or  “ National  Formulary,”  for  internal  or  external  use, 
and  any  substance  or  mixture  of  substances  intended  to  be  used 
for  the  cure,  mitigation,  or  prevention  of  diseases  of  either  man 
or  other  animals. 

When  a drug  is  sold  under  or  by  a name  recognized  in  the 
“ United  States  Pharmacopoeia  ” or  “ National  Formulary,”  it 
is  deemed  to  be  adulterated  if  it  differs  from  the  standard  of 
strength,  quality,  or  purity  as  determined  by  the  tests  laid  down 
in  the  “ United  States  Pharmacopoeia”  or  “ National  Formu- 
lary ” official  at  the  time  of  the  investigation : Provided,  that  no 
drug  defined  in  the  “ United  States  Pharmacopoeia  ” or 
“National  Formulary”  shall  be  deemed  to  be  adulterated  under 
this  provision  if  the  standard  of  strength,  quality,  or  purity  be 
plainly  stated  upon  the  bottle,  box,  or  other  container  thereof, 
although  the  standard  may  differ  from  that  determined  by  the 
tests  laid  down  in  the  “ United  States  Pharmacopoeia  ” or 
“ National  Formulary.” 

A drug  is  also  deemed  to  be  adulterated  if  its  strength  or  purity 
fall  below  the  professed  standard  or  quality  under  which  it  is  sold. 

A drug  is  deemed  to  he  misbranded  if  it  he  in  imitation  of  or 
offered  for  sale  under  the  name  of  another  article ; if  the  con- 
tents of  the  package  as  originally  put  up  shall  have  been  re- 
moved, in  whole  or  in  part,  and  other  contents  shall  have  been 
placed  in  such  package;  or  if  the  package  fail  to  bear  a state- 
ment on  the  label  of  the  quantity  of  any  alcohol  present  therein. 
To  quote  from  Section  8,  Drugs,  Second: 

A drug  shall  be  deemed  to  be  misbranded,  ...  if  the 
package  fail  to  bear  a statement  on  the  label  of  the  quantity  or 
proportion  of  any  alcohol  . . . or  of  any  derivative  or  prepara- 
tion of  any  such  substances  contained  therein. 

(On  the  standards  for  drugs,  see  Section  7 of  Regulation  7.) 

For  cases  in  point,  see  United  States  v.  Knowlton  Danderine 
Co.,  170  Fed.,  449;  175  Fed.,  1022;  United  States  u.  American 
Druggists  Syndicate,  186  Fed.,  387. 
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Meaning  of  the  Term  Alcohol. 

In  the  Federal  and  Drugs  Act,  the  term  “ alcohol  ” is  defined 
to  mean  common  or  ethyl  alcohol.  No  other  hind  of  alcohol  is 
■permissible  in  the  manufacture  of  drugs,  except  as  provided  in 
the  “ United  States  Pharmacopoeia,”  or  “ National  Formulary  ” 
(Regulation  28,  a). 

Relevant  Judgments  Under  the  Act. 

Hair  Tonics. 

Judgment  No.  319,  Food  and  Drugs  Act,  refers  to  the  mis- 
branding of  hair  tonics.  The  hair  tonic  examined  was  stated  to 
contain  “ pure  Columbian  Spirit;  ” it  was  held  to  be  misbranded 
in  that  it  contained  98.5  per  cent  of  methyl  alcohol,  and  failed  to 
bear  a statement  of  the  quantity  or  proportion  of  the  alcohol 
contained  therein  on  the  label.  (F.  & D.  No.  721 ; I.  S.  No. 
17580-a,  issued  May  26,  1910.) 

Judgment  No.  1673,  Food  and  Drugs  Act,  pertains  to  the  mis- 
branding of  a hair  tonic,  wherein  the  allegation  was  made  for 
the  reason  that  the  product  failed  to  bear  a statement  upon  the 
label  as  to  the  quantity  of  alcohol  contained  therein.  (F.  & D. 
No.  2229;  I.  S.  Nos.  5970-c,  5971-c,  issued  September  27,  1912.) 

On  the  declaration  of  the  quantity  or  proportion  of  alcohol 
present  in  drug  products,  see  also  F.  I.  D.  Nos.  54,  57,  63,  85, 
and  94 ; the  above  are  given  merely  as  typical  cases  in  point. 

(2)  State  Laws. 

Special  Laws  Not  Enacted  in  Some  Stales. 

In  this  sub-section,  statutes  and  State  regulations  relating  to 
the  manufacture,  sale  and  use  of  methyl  alcohol,  and  of  prepara- 
tions containing  methyl  alcohol,  are  given.  Tn  general,  it  may 
be  said  that  only  those  statutes  are  included  which  differ,  wholly 
or  in  part,  from  the  Federal  Food  and  Drugs  Act;  but  it  should 
be  borne  in  mind  that,  speaking  broadly,  most  statutes  have  been 
based  upon  the  Federal  Act,  and  that  the  latter  initiated  legisla- 
tion in  this  direction  in  the.  majority  of  the  States. 

Federal  rules,  regulations,  and  definitions  apply  in  Delaware 
(Laws  of  1007,  Chapter  160),  Nevada  (Laws  of  1909,  Chapter 
101;  Revised  laws.  1912),  South  Dakota,  and  Texas.  In 
Arkansas,  Federal  regulations  likewise  apply,  and  the  Food  and 
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Drugs  Act  is  modeled  after  the  Federal  Act  (see  Supplement  to 
Kirby’s  Digest , 1911)  ; and  in  California,  Missouri,  Nebraska, 
and  Rhode  Island,  the  provisions  and  regulations  are  similar  to 
the  Federal  regulations.  The  laws  of  these  States  are  not  in- 
cluded in  the  following  digest. 

Alabama. 

Alabama  Prohibits  the  Sale  of  Any  Preparation  or  Product  Con- 
taining Methyl  Alcohol  Intended  for  Internal  or  External 
Consumption. 

It  shall  be  unlawful  to  sell,  offer,  or  expose  for  sale,  or  other- 
wise dispose  of  or  have  in  possession,  any  preparation  or  product 
intended  for  the  use  of  man,  either  for  internal  or  external  pur- 
poses, which  contains  methyl  alcohol  or  wood  spirits. 

[ Code  of  Alabama  (Criminal) , 1907 , Sec.  7554.] 

Colorado. 

Colorado  Prohibits  the  Use  of  Wood  Alcohol  in  Preparations  for 
Internal  and  External  Human  Use. 

The  use  of  the  “ very  poisonous  ” methyl  alcohol  (wood  alcohol, 
Colonial  or  Columbian  Spirit),  is  prohibited  in  all  preparations 
fur  internal  or  external  use,  as  regards  the  human  body.  This 
prohibition  includes  extracts,  beverages,  washes,  perfumes,  cos- 
metics, etc. 

(Note:  Federal  rules  and  regulations  apply  to  drugs  contain- 
ing wood  or  methyl  alcohol,  so  far  as  applicable.) 

(The  Food  and  Drugs  Act  of  1908 ; Chapter  1,  Session  Laws  of 
1907 ; Chapter  1,  Sections  1-10,  Revised  Statutes  of  1908;  Vol.  2, 
Chapter  1,  Sections  1-10,  Annotated  Statutes  of  1911.) 

Connecticut. 

Connecticut  Provides  that  all  Vessels  Containing  Methyl  Alcohol 
be  Labelled  “ Poison.”  ( Exception  is  made  in  Case  of  Prac- 
tising Physicians,  Licensed  Pharmacists  who  sell  it  Whole- 
sale, and  for  use  in  Manufacture  or  for  the  Arts). 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in 
General  Assembly  Convened : 

Section  4734  of  the  General  Statutes  is  hereby  amended  by  add- 
ing at  the  end  of  Schedule  A,  accompanying  said  Section,  the  words 
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“ wood  or  methylic  alcohol  under  any  name  or  in  any  mixture,” 
so  that  said  section  as  amended  shall  read  as  follows:  “Every 

person  who  shall  sell  any  of  the  articles  named  in  the  schedule 
accompanying  this  schedule,  marked  Schedule  A,  except  when  pre- 
scribed by  a practising  physician,  or  sold  at  wholesale  to  licensed 
pharmacists,  or  for  use  in  manufacture  or  for  the  arts,  shall  label 
the  bottle,  box  or  wrapper  containing  any  such  article  with  a label 
upon  which  shall  be  plainly  written  or  printed  the  word  ‘ poison,’ 
and  any  person  violating  the  provisions  of  this  section  shall  be 
fined  one  dollar.  Schedule  A : — Acid  Carbolic,  Ammoniated  Mer- 
cury, Hydrochloric  Acid,  Chloroform,  Nitric  Acid,  etc.,  Wood  or 
Methylic  Alcohol  under  any  name  or  in  any  mixture.” 

( Public  Acts  of  Connecticut , 1905,  Sec.  4734,  p.  298.) 

Connecticut  Prohibits  the  use  of  Wood  Alcohol  in  Food  and  Drugs , 
Except  as  Specified  in  the  “ U.  S.  Pharmacopoeia  ” or 
“ National  Formulary.” 

The  term  “ alcohol  ” is  defined  to  mean  common  or  ethyl 
alcohol.  No  other  kind  of  alcohol  is  permissible  in  the  manufac- 
ture of  food  products  or  of  drugs,  except  as  specified  in  the 
“ United  States  Pharmacopoeia  ” or  “ National  Formulary.” 

(The  Food  and  Drugs  Act  of  1907 ; Chapter  255,  Public  Acts 
of  1907 ; amended  by  Chapter  178,  Public  Acts  of  1909.) 

Florida. 

Florida  Requires  that  all  Food  and  Drugs  Shall  be  Labelled  Stat- 
ing the  Quantity  and  Proportion  of  any  Alcohol  Contained 
Therein. 

An  article  of  food  shall  be  deemed  to  be  misbranded,  . . . 

if  (it)  fail  to  bear  a statement  on  the  label  in  conspicuous  letters 
of  the  quantity  or  proportion  of  any  alcohol 

(Section  5,  Food,  Second.) 

A drug  or  food  product  is  misbranded  in  case  it  fails  to  bear  a 
statement  on  the  label  in  conspicuous  letters  of  the  quantity  or 
proportion  of  any  alcohol 

(Regulation  28,  c.) 
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No  Alcohol  Except  Ethyl  Alcohol  shall  he  Used  in  Drugs  or  Food, 
Except  as  Provided  in  the  " U.  S.  Pharmacopoeia  ” or 
“ National  Formulary .” 

The  term  11  alcohol  ” is  defined  to  mean  common  or  ethyl 
alcohol.  No  other  kind  of  alcohol  is  permissible  in  the  manufac- 
, ture  of  drugs  or  foods  except  as  specified  in  the  “ United  States 
, Pharmacopoeia  ” or  “ National  Formulary.” 

e (Regulation  28,  A.) 

(On  the  Pure  Food  and  Drugs  Law  of  Florida,  see  Chapter 
r 6122,  Acts  of  1911;  modeled  after  the  Federal  Law.) 


Georgia. 

Georgia  Prohibits  the  Sale  of  Wood  or  Denatured  Alcohol,  Except 
j.  by  Licensed  Druggists,  for  use  in  the  Arts,  or  for  Scientific 
if  and  Mechanical  Purposes. 

Nothing  in  the  preceding  sections  of  this  article  shall  prohibit 
• the  sale,  by  licensed  druggists,  of  wood  or  denatured  alcohol  for 
,.  art,  scientific  or  mechanical  purposes. 

( Code  of  the  State  of  Georgia,  1911,  Sec.  431,  Art.  14.) 

Definition  of  “ Alcohol .” 

(j 

The  term  alcohol  is  defined  to  mean  ethyl  alcohol,  of  the  degree 
of  refinement  in  the  “ U.  S.  Pharmacopoeia.” 

(Ruling  16,  6,  the  Drugs  Act.) 

Idaho. 

Idaho  Deems  any  Article  of  Food  to  he  Adulterated  if  it  Contains 
any  Wood  Alcohol. 

Lhat,  for  the  purpose  of  this  Act,  au  article  shall  be  deemed  to 
r3 ■ be  adulterated : — 


In  case  of  Food: 

7.  If  it  contains  methyl  or  wood  alcohol  or  any  of  its  forms. 


of 


(Bull.  No.  9,  pp.  5-6,  of  the  Dept,  of  Foods,  Drugs  and  Hotel 
Inspection,  Boise,  Idaho,  May,  1911;  Laws  of  1911,  Chap.  196; 
House  Bill  No.  213,  Section  5.) 
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Illinois. 

Illinois  Prohibits  the  Use  of  Wood  Alcohol  in  Drinks. 

No  person  shall,  within  this  State,  by  himself,  his  agent,  or 
servant,  or  as  a servant  or  agent  of  any  other  person  or  corpora- 
tion, manufacture,  brew,  distil,  have  or  offer  for  sale,  or  sell  any 
spirituous  or  fermented  or  malt  liquor,  containing  any  drug, 
substance,  or  ingredient  not  healthful  or  not  normally  existing 
in  said  spirituous,  fermented  or  malt  liquor,  or  which  may  be 
deleterious  or  detrimental  to  health  when  liquors  are  used  as  a 
beverage,  and  the  following  drugs,  substances,  or  ingredients  shall 
be  deemed  to  be  not  healthful  and  shall  be  deemed  to  be  deleteri- 
ous or  detrimental  to  health  when  contained  in  such  liquors, 
to-wit  . . . methyl  alcohol  and  its  derivatives. 

(Section  14,  Chapter  127b,  Revised  Statutes  of  1911.) 

Penalty. 

Whoever  adulterates,  for  the  purpose  of  sale,  any  liquor  used 
or  intended  for  drink  with  . . . substances  which  are  poi- 

sonous or  injurious  to  health;  and  whoever  sells  or  offers  or  keeps 
for  sale  any  such  liquor  so  adulterated,  shall  be  confined  in  the 
county  jail  not  exceeding  one  year,  or  fined  not.  exceeding  one 
thousand  dollars,  or  both. 

(Section  8,  Chapter  38,  Revised  Statutes  of  1911.) 

Illinois  Provides  That  No  Food , Drink  or  Medicine  Shall  be 
Mixed  With  Other  Substances  Unless  they  Bear  a JS  otice  to 
This  Effect  on  the  Label. 

No  person  shall  mix  . . . any  article  of  food,  drink  or 

medicine,  or  any  article  which  enters  into  the  composition  of 
food,  drink  or  medicine,  with  any  other  ingredient  or  material, 
whether  injurious  to  health  or  not,  for  the  purpose  of  gain  or 
profit,  or  sell,  or  offer  the  same  for  sale,  or  order,  or  permit  any 
other  person  to  sell  or  offer  for  sale  any  article  so  mixed  . . , 
unless  the  same  be  so  manufactured,  used  or  sold  or  offered  for 
sale  under  its  true  and  appropriate  name,  and  notice  that  the 
same  is  mixed  or  impure  is  marked,  printed  or  stamped  upon 
each  package,  roll,  parcel  or  vessel  containing  the  same,  so  as 
to  be  and  remain  at  all  times  readily  visible,  or  unless  the  per- 
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son  purchasing  the  same  is  fully  informed  by  the  seller  of  the 
true  name  and  ingredient  (if  other  than  such  as  are  known  by 
the  common  name  thereof)  of  such  article  of  food,  drink  or 
medicine,  at  the  time  of  making  sale  thereof  or  offering  to  sell 
the  same. 

(Section  9j,  Chapter  38,  Revised  Statutes  of  1911.) 

Iowa. 

Iowa  Prohibits  the  Sale  of  Any  Preparations  Containing  Wood 
Alcohol  for  the  Use  of  Alan  or  Domestic  Animals , Internally 
or  Externally . 

1ST o person,  firm  or  corporation  shall  sell,  offer  or  expose  for 
sale,  or  have  in  his  possession  any  preparation  or  product 
intended  for  the  use  of  man  or  domestic  animals,  either  for  in- 
ternal or  external  use,  or  for  cosmetic  purposes,  or  for  inhalation, 
or  for  perfumes,  which  contain  methyl  (wood)  alcohol,  crude  or 
refined,  or  denatured  alcohol. 

(Sec.  4999-a  36,  Chap.  10-b,  Suppl.  to  Code , 1907.) 

Iowa,  Excludes  Denatured  Alcohol  from  the  List  of  Poisons,  Re- 
moving it  from  the  Statutes  Relating  to  the  Sale  and  Hand- 
ling of  Poisonous  Substances  (1909). 

that  the  law  as  it  appears  in  Section  2593  of  the  Supplement 
to  the  Code,  1907,  be  amended  by  striking  from  line  nine  thereof 
the  words  “ denatured  alcohol.” 

Denatured  alcohol  shall  not  be  deemed  to  be  a poison  within 
the  meaning  of  the  statutes  relating  to  the  sale  or  handling  of 
poisons. 

(Laws  of  Iowa,  Chapter  162,  Section  1,  1909,  33  C.  A.) 

Kansas. 

Kansas  Prohibits  the  L sc  of  Wood  Alcohol  in  Pharmacy , Except 

as  Provided  in  the  “ U.  S.  Pharmacopoeia  ” or  " National 
Formulary.” 

1 lie  term  alcohol  ’ is  defined  to  mean  common  or  ethyl  al- 
cohol. No  other  kind  of  alcohol  is  permissible  in  (he  manu- 
facture of  drugs,  except  as  specified  in  “The  United  States 
Pharmacopoeia”  or  “ National  Formulary.” 

(Pharmacy  Law,  1909,  Chap.  8095.) 
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Kentucky. 

Kentucky  Prohibits  the  Use  of  Wood  Alcohol  in  Drugs,  Except 
as  Provided  in  Reg.  9. 

The  term  “ alcohol  ” is  defined  to  mean  ethyl  alcohol,  of  the 
degree  of  refinement  required  in  the  Pharmacopoeia.  Ho  other 
kind  of  alcohol  is  permissible  in  the  manufacture  of  drugs,  except 
as  specified  in  Regulation  9. 

(Regulation  9,  Acts  of  1908,  amended  by  Acts  of  1910.) 

It  has  been  found  by  the  inspector  that  the  dealers  have  been 
using  what  is  known  as  commercial  alcohol  in  the  manufacturing 
of  drugs.  Commercial  alcohol  does  not  meet  the  requirements  of 
the  Pharmacopoeia  for  freedom  from  aldehyde  and  fusel  oil,  and 
under  the  law  can  not  be  used.  The  dealer  should  insist  that  the 
wholesaler  or  jobber  supply  him  with  the  United  States  Pharma- 
copoeia! alcohol.  (Bulletin  Ho.  144.) 

Louisiana. 

Louisiana  Prohibits  the  Use  of  Wood  Alcohol  in  Drugs,  Except 
ap  Provided  in  the  “ U . S.  Pharmacopoeia 

The  use  of  methyl  alcohol,  refined  or  otherwise,  in  the  manu- 
facture of  drugs,  is  prohibited,  except  as  provided  in  the  “ United 
States  Pharmacopoeia.” 

(Secretary  of  the  State  Board  of  Health.) 

Ho  other  kind  of  alcohol  than  ethyl  alcohol  is  permissible  in 
the  manufacture  of  drugs,  foods,  liquors,  or  waters,  except  as 
specified  in  the  “ United  States  Pharmacopoeia  ” or  “ Hational 
Formulary.” 

(Act  Ho.  98,  Acts  of  1906.) 

Maryland. 

Maryland  Prohibits  the  Use  of  Methyl  Alcohol  in  Flavoring  Ex- 
tracts, Essences  and  Fluids  Used  for  Flavoring  Articles  of 
Food  or  Drink. 

Ho  person,  firm  or  corporation  engaged  in  making,  manu- 
facturing, compounding  and  selling  extracts,  essences,  or  other 
fluids  commonly  used  for  the  purpose  of  flavoring  articles  of  food 
or  drink,  shall  use  or  employ,  or  permit  to  be  used  or  employed 
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by  liis,  their  or  its  agents  or  employees,  in  the  making,  manu- 
facturing or  compounding  of  such  flavoring  extracts,  essences  or 
fluids  any  methyl  or  wood  alcohol ; nor  shall  any  person,  firm, 
or  corporation,  his,  their  or  its  agents  or  employees,  sell  or  offer 
, for  sale  at  wholesale  or  retail,  any  flavoring  extracts,  essence,  or 
- other  fluid  commonly  used  for  flavoring  articles  of  food  or  drink, 
when  the  same  contains  any  methyl  or  wood  alcohol;  and  any 
persofl,  firm  or  corporation,  his,  their,  or  its  agents,  employees  or 
officers,  violating  the  provisions  of  this  section  shall  be  guilty  of 
a misdemeanor,  and,  upon  conviction  thereof,  shall  be  punished 
by  a fine  of  not  less  than  $100  nor  more  than  $500,  or  by  not 
less  than  three  months  nor  more  than  twelve  months  imprison- 
ment, or  both,  in  the  discretion  of  the  court. 

■ - 

(Annotated  Code  of  Maryland,  1,  1125;  Section  159.) 

Massachusetts. 

• Massachusetts  Requires  the  Labeling  of  All  Vessels  Containing 
1 Vood  Alcohol,  and  Prohibits  its  Use  in  Food,  Prink,  or  Drug 
Intended  for  Internal  Use. 

Chap.  5Jf.l,  Sec.  1,  Wood  Alcohol  Act,  1910. — Whoever,  him- 
self, or  by  his  servant  or  agent,  or  as  the  servant  or  agent  of  any 
i other  person,  sells,  exchanges,  or  delivers  any  wood  alcohol 
(methyl  alcohol ),  either  crude  or  refined,  or  denatured  alcohol, 
under  or  by  whatever  name  or  trade  mark  the  same  may  be  called 
or  known,  shall  affix  to  the  bottle  or  vessel  containing  same  a label 
I bearing  the  words  “ Poison,  not  for  internal  use,”  in  red  letters 
of  uncondensed  Gothic  type,  not  less  than  one-quarter  of  an 
inch  in  height,  and  the  same  words  “ Poison,  not  for  internal 
use  ” m stencilled  letters  of  similar  Gothic  type  of  a size  not 
s less  than  three-quarter  inch  nor  more  than  one  and  one-half  inches 
in  height  for  use  on  barrels  and  kegs.  Whoever  violates  any  pro- 
vision of  this  section  shall  pay  a fine  of  not  less  than  $50  nor  more 
than  $200  for  each  sale  in  respect  to  which  the  violation  occurs. 

Sec.  2.  Whoever,  himself,  or  by  his  servant  or  agent,  or  as 
the  servant  or  agent  of  another  person,  sells,  exchanges,  or  de- 
livers, or  has  in  his  possession  with  intentions  to  sell,  exchange 
or  e iver,  any  article  of  food,  or  drink,  or  any  drug  intended  for 
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internal  use,  containing  any  wood  alcohol  ( methyl  alcohol ),  either 
crude  or  refined,  under  whatever  name  or  trade  mark  the  same 
may  be  called  or  known,  shall  be  punished  by  a fine  of  not  less 
than  $200,  or  by  imprisonment  of  not  more  than  thirty  days, 
or  both  such  fine  and  imprisonment. 

Sec.  3,  Chapter  220  of  1905,  relative  to  wood  alcohol  is 
hereby  repealed.  For  information,  said  chapter  is  given  below. 

( Acts  and  Resolves  of  Massachusetts , 1910,  p.  494.) 

The  Law  of  1905. 

Chap.  220,  Sec.  1,  Wood  Alcohol  Act,  1905. — Whoever,  him- 
self, or  by  his  servant  or  agent,  or  as  the  servant  or  agent  of  any 
other  person,  sells,  exchanges,  or  delivers  any  wood  alcohol,  other- 
wise known  as  methyl  alcohol,  shall  affix  to  the  vessel  containing 
the  same  and  shall  deliver  therewith  a label  bearing  the  words 
“ Wood  Alcohol,  Poison  ” in  black  letters  of  uncondensed  Gothic 
type  not  less  than  one-quarter  inch  in  height.  Whoever  violates 
the  provisions  of  this  section  shall  pay  a fine  of  not  less  than  $50 
nor  more  than  $200. 

Sec.  2.  Whoever,  by  himself,  or  by  his  servant  or  agent  or 
any  other  person,  sells,  exchanges  or  delivers,  or  has  in  his  posses- 
sion with  intent  to  sell,  exchange  or  deliver,  any  article  of  food 
or  drink,  or  any  drug  intended  for  internal  use,  containing  any 
wood  alcohol,  otherwise  known  as  methyl  alcohol,  shall  be  punished 
by  a fine  of  not  less  than  $200,  or  by  imprisonment  for  not  more 
than  thirty  days,  or  by  both  such  fine  and  imprisonment. 

{Revised  Laws  of  Massachusetts,  1905,  220,  Sec.  1.) 

Michigan. 

Michigan.  General  Regulations  as  to  the  Adulteration  of  Food. 

An  article  of  food  shall  be  deemed  to  be  adulterated  if  it  con- 
tains any  added  substances  or  ingredient  which  is  poisonous  or 
injurious  to  health : . . . Substantially  similar  to  the  Federal 

Law. 

(Section  3,  Seventh,  Act  No.  193,  Public  Acts  1S95,  amended 
by  Act  No.  118,  Public  Acts  1S97 .) 
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Statement  of  the  Detroit  Board  of  Health. 

The  Director  of  the  Laboratory  of  the  Board  of  Health  of 


■4> 


ij 


t. 


Detroit,  Michigan,  informs  the  author  that  the  use  of  methyl 
alcohol  in  any  food  is  forbidden  in  Michigan,  and  that  its  em- 
ployment in  the  manufacture  or  preparation  of  drugs  is  only  per- 
mitted where  it  is  stipulated  by  the  Pharmacopoeia  or  Aational 
Formulary.” 


Minnesota. 

Minnesota  Requires  the  Labeling  of  All  Vessels  Containing  Wood 
Alcohol  with  the  Words  “ Wood  Naphtha “Poison.” 

Section  1780. — 1.  Ho  person,  by  himself,  his  servant  or  agent, 
or  as  the  servant  or  agent  of  another  person  or  persons,  shall  sell, 
exchange,  deliver,  or  have  in  his  custody  or  possession  with  intent 
to  sell,  exchange  or  deliver,  or  expose  or  offer  for  sale,  exchange 
or  deliver,  any  wood  alcohol,  or  substance  commonly  known  as 
wood  alcohol,  unless  each  bottle,  package,  cask,  can  or  receptacle 
containing  the  said  wood  alcohol  shall  be  plainly  marked,  stamped, 
branded  or  labelled  on  the  outside  and  face  of  each  package, 
bottle,  cask,  can,  or  receptacle  of  the  capacity  less  than  one  gallon, 
in  legible  type  not  smaller  than  large  primer,  and  over  the  out- 
side and  face  of  each  package,  bottle,  can  or  receptacle  of  the 
capacity  of  one  gallon  or  more,  in  legible  letters  not  less  than 
one  inch  in  length,  the  letters  and  words  “ Wood  Naphtha,” 
“ Poison.” 

(Chap.  35,  Sec.  1,  1905.) 


2.  Any  person  violating  the  provisions  of  this  act  shall  be 
deemed  guilty  of  a misdemeanor  and  be  punished  by  a fine  of 
not  less  than  $50  and  not  more  than  $100  for  each  and  every 
l offense,  or  by  imprisonment  in  the  county  jail  for  not  less  thau 
thirty  days  or  more  than  ninety  days. 


r 

J 
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( Revised  Laws  of  Minnesota , 1905,  Chap.  35,  Sec.  1.) 

Minnesota  Prohibits  the  TJse  of  Wood  Alcohol  in  Drinks. 

No  person  shall  make,  brew,  distil,  sell  or  serve,  in  any  form, 
any  adulterated,  spirituous,  fermented  or  distilled  liquor,  and 
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any  such  liquor  shall  be  deemed  adulterated  if  it  contains  any  of 
the  following  named  substances  . . . methyl  alcohol , or  de- 

rivatives therefrom. 

(Section  1759,  Chapter  21,  Revised  Laws  of  1905.) 

General  Regulations  as  to  the  Adulteration  of  Foods,  Drugs  and 
Medicines. 

Every  person  who,  with  intent  that  the  same  may  be  sold  as 
unadulterated  or  undiluted,  shall  adulterate  or  dilute,  wine,  milk, 
distilled  spirits,  malt  liquors,  or  any  drug,  medicine,  food,  or  drink 
for  man  or  beast;  or  shall  offer  for  sale  or  sell  the  same  as  un- 
adulterated or  undiluted,  or  without  disclosing  to  or  informing 
the  purchaser  that  the  same  has  been  adulterated  or  diluted;  or 
shall  manufacture,  sell,  expose,  or  offer  for  sale,  such  article  of 
food,  or  drink,  any  substance  in  imitation  thereof,  without  dis- 
closing the  imitation  by  a suitable  and  plainly  visible  mark  or 
brand ; or  with  intent  that  the  same  may  be  used  as  food,  drink, 
or  medicine,  shall  sell,  offer  or  expose  for  sale,  any  article  what- 
soever which  to  his  knowledge  has  become  spoiled,  tainted  or  for 
any  cause  unfit  to  be  used  as  food,  drink,  or  medicine,  where 
special  provision  has  not  otherwise  been  made  by  statute  for  its 
punishment,  shall  be  guilty  of  a misdemeanor,  and  punished  by  a 
fine  of  not  less  than  twenty-five  dollars  or  by  imprisonment  in 
the  county  jail  for  not  less  than  thirty  days. 

(Section  4993,  Chapter  99,  Revised  Laws  of  1905.) 

Montana. 

Montana  Requires  the  Labeling  of  Bottles  Containing  Wood 
Alcohol. 

It  shall  be  unlawful  for  any  person,  firm  or  corporation  to 
retail  any  of  the  following  named  poisons,  to-wit: 
wood  alcohol ; without  labeling  the  box,  bottle,  or  other  receptacle 
in  which  the  said  poisons  are  contained  with  the  name  of  the 
article  and  the  word  “ Poison,”  and  the  name  and  place  of  busi- 
ness of  the  seller. 

{Code  of  Montana,  1907.) 
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New  Hampshire. 


■ New  Hampshire  Prohibits  the  Sale  of  any  Food , Drink  or  Drug 
Intended  for  Internal  Use  Containing  11  ood  Alcohol , and 
Requires  that  All  Vessels  Containing  Wood  Alcohol  be 
Labelled  with  the  Words  “ Poison,  not  for  Internal  Use.” 
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Section  1.  Whoever,  bj  himself,  or  by  his  servant,  or  agent, 
or  as  the  servant  or  agent  of  another  person,  sells,  exchanges  or 
delivers  any  wood  alcohol,  otherwise  known  as  methyl  alcohol, 
either  crude  or  refined,  or  denatured  alcohol  which  contains 
methyl  alcohol,  under  whatever  name  or  trade  mark  the  same 
may  be  called  or  known,  shall  affix  to  the  bottle  or  vessel  contain- 
ing same,  a label  bearing  the  words  “ Poison,  not  for  internal 
use  ” in  stencilled  letters  of  a similar  Gothic  type  of  a size  not 
less  than  three-quarter  of  an  inch  nor  more  than  one  and  one- 
half  inches  in  height  for  use  on  barrels  and  kegs.  Whoever 
violates  any  provision  of  this  section  shall  pay  a fine  of  not  less 
than  $50  nor  more  than  $200  for  each  sale  in  respect  to  which 
the  violation  occurs. 

Section  2.  Whoever,  himself,  etc.,  sells,  etc.,  any  article  of 
food  or  drink  or  any  drug  intended  for  internal  use,  containing 
any  wood  alcohol  ( methyl  alcohol ),  either  crude  or  refined,  under 
whatever  name  or  trade  mark  the  same  may  be  called  or  known, 
shall  be  punished  by  a fine  of  not  less  than  $200,  or  by  imprison- 
ment for  not  more  than  thirty  days,  or  by  both  such  fine  and 
imprisonment. 


(Laws  of  New  Hampshire,  Feb.,  1911,  Chapter  16,  p.  17.) 


New  Jersey. 

New  J ersey  Prohibits  the  Sale  of  Any  Preparation  Intended  for 
Internal  or  External  Use  Containing  Methyl  Alcohol.  (An 
Lxception  is  Made  in  Case  of  Properly  Labelled  Veteri- 
nary Medicine  Containing  Methyl  Alcohol ). 

Chapter  286,  Wood  Alcohol  Act,  1912.—  No  person  shall  sell, 
etc.,  any  food,  drug,  preparation,  or  mixture  of  any  kind  what- 
soever, intended  for  internal  use,  which  contains  methyl  or  wood 
alcohol.  For  shall  any  person  sell,  or  offer  or  expose  for  sale, 
or  have  in  his  possession,  with  intent  to  distribute  or  sell,  or 
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use  upon  or  apply  to  the  body  of  another,  any  drug,  hair  tonic, 
bay  rum  or  similar  preparation,  intended  for  external  use,  which 
contains  methyl  or  wood  alcohol,  provided,  however,  that  nothing 
in  this  section  shall  apply  to  veterinary  medicines  containing 
methyl  or  wood  alcohol,  when  such  remedies  are  plainly  and  dis- 
tinctly labelled  in  such  a manner  as  to  indicate  that  they  are  in- 
tended solely  for  external  use  on  animals. 

( Laws  of  New  Jersey , April  1,  1912,  p.  509.) 

New  York. 

New  York  Prohibits  the  Manufacture  and  Sale  of  any  Substance 
Containing  Methyl  Alcohol,  or  any  Methylated  Preparations 
Made  from  it,  for  Use  in  Foods. 

Article  8,  Agricultural  Law  201,  1909. — 200.  ISTo  person,  firm, 
association  or  corporation  shall  within  this  State  manufacture, 
produce,  sell,  offer  or  expose  for  sale  any  article  of  food  which  is 
misbranded  within  the  meaning  of  this  article. 

201.  Definition  of  adulterated  or  misbranded  food: — An 
article  of  food  shall  be  deemed  to  be  adulterated  if  it  contains 
methyl  or  wood  alcohol,  in  any  of  its  forms,  or  any  methylated 
preparation  made  from  it. 

( Consolidated  Laivs  of  the  State  of  New  York ; Laws  of  1909, 
Chap.  9,  Art.  8.) 

Any  Brink  is  Deemed  to  be  Adulterated  if  it  Contains  Methyl 
Alcohol. 

An  article  shall  be  deemed  to  be  adulterated  ...  in  the 
case  of  spirituous,  fermented  and  malt  liquors,  if  it  contain  methyl 
or  wood  alcohol  in  any  of  its  forms,  . . 

(Section  41,  Article  4,  Chapter  49,  Laws  of  1909.) 

A Drug  is  Deemed,  to  be  Adulterated  if  it  Contains  Methyl 
Alcohol,  Except  Veterinary  Medicine  for  External  Use  Which 
Must  Bear  a Label  to  that  Effect. 

A drug  is  adulterated,  (if)  it  contains  methyl  or  ivood  afcohol 
when  intended  for  use  as  a medicine,  except  when  sold  as  a veteri- 
nary liniment  for  external  use  only  and  so  labelled. 

(Section  237,  Adult.,  <3,  Article  11,  Chapter  49,  Laws  of  1909 ; 
amended  Chapter  422,  Laws  of  1910.) 
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North  Carolina. 
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North  Carolina  Prohibits  the  Sale  of  Spirituous  Liquor  to  be  Used 
as  a Beverage  Containing  Poisonous  Properties. 

Manufacturing  and  selling  spirituous  liquor  to  be  used  as  a 
beverage  containing  poisonous  properties  is  a misdemeanor  punish- 
able by  not  less  than  5 years  and  a fine,  at  the  discretion  of  the 
court. 

{PelVs  Revisal , 1908.) 


i« 
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An  Article  of  Food  is  Adulterated  if  it  Contains  Wood  Alcohol. 

An  article  of  food  shall  be  deemed  to  be  adulterated,  if  it  con- 
tains any  added  poisonous  or  other  added  deleterious  ingredient 
which  may  render  such  article  injurious  to  health.  If  it  contains 
any  of  the  following  substances  which  are  hereby  declared  delete- 
rious and  dangerous  to  health  when  added  to  human  food,  to-wit : 
. . . wood  alcohol. 

(Section  6,  Food  and  Drugs  Act,  amended  Chapter  900,  Laws 
of  1909.) 


North  Dakota. 

North  Dakota  Prohibits  the  Use  of  Methyl  Alcohol , Either  for 
Internal  or  External  Purposes,  Including  Washes  and 
Perfumes. 

Chap.  196,  “Pure  Drugs  Act.”—  It  shall  be  unlawful  to  sell, 
offer  or  expose  for  sale,  or  to  have  in  possession,  any  preparation 
or  product  intended  for  the  use  of  man,  either  for  internal  or  ex- 
ternal purposes,  including  washes  and  perfumes,  which  contains 
methyl  alcohol  or  wood  spirits. 

(II.  B.  No.  84 — Treat,  1907,  p.  320;  Laws  of  1907,  Chap.  196, 
Sec.  6.) 

Ohio. 


Ohio  Considers  any  Food,  Drink,  Confectionery , Condiment, 
Flavoring  Extract,  or  Drug  as  Adulterated  if  it  Contains  any 
Methyl  Alcohol. 

Chap.  1,  Sec.  5777. — A drug  is  adulterated  within  the  meaning 
of  this  chapter  (6)  if  it  contains  any  methyl  or  wood  alcohol. 
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Section  5778. — Food,  drink,  confectionery,  or  condiments  are 
adulterated  within  the  meaning  of  this  chapter  (11)  if  they  con- 
tain any  methyl  or  wood  alcohol. 

Section  5779. — A flavoring  extract  is  adulterated  within  the 
meaning  of  this  chapter  (8)  if  it  contains  any  methyl  or  wood 
alcohol. 

( General  Code  of  Ohio , 1910.) 

Oklahoma. 

Oklahoma  Prohibits  the  Use  of  Wood  Alcohol  in  Drugs , Except  as 
Specified  in  the  “ United  States  Pharmacopoeia.” 

The  term  “ alcohol  ” is  defined  to  mean  common  or  ethyl 
alcohol.  No  other  kind  of  alcohol  is  permissible  in  the  manufac- 
ture of  drugs,  except  as  specified  in  the  “ United  States  Phar- 
macopoeia ” or  in  the  “National  Formulary.” 

( Food  and  Drugs  Law,  1909,  Chap.  18,  Rule  34.) 

Pennsylvania. 

Pennsylvania  Deems  any  Drug  Adulterated  if  it  Contains  Methyl 
Alcohol.  Adulteration  of  Foods. 

Any  drug  containing  methyl  alcohol  (wood  alcohol)  will 
be  regarded  as  adulterated  within  the  meaning  of  this  act 
(Adopted  1910.) 

(Rule  No.  6,  The  Drugs  Act,  Laws  of  1909  and  1911.) 

An  article  of  food  shall  be  deemed  to  be  adulterated,  if  it  con- 
tains any  added  . . . ingredients  deleterious  to  health. 

(Section  3,  Fifth,  Act  No.  292,  Laws  of  1909.) 

South  Carolina. 

South  Carolina  Prohibits  the  Use  of  Methyl  Alcohol  as  a Bever- 
age or  for  Medicinal  Purposes. 

Section  1.  An  Act  — Making  lawful  the  manufacture  within 
the  State  of  ethyl  and  methyl  alcohol  from  sawdust,  slabs,  or  any 
other  wood  substance. 

Section  2. — No  alcohol  manufactured  under  the  provisions  of 
this  act  shall  ever  be  used  either  within  or  without  this  State  as  a 
beverage  or  for  medicinal  purposes.  (1910,  No.  290,  p.  570.) 
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‘V  Section  10. — Nothing  in  the  act  prohibiting  the  sale  of  alco- 
fc  folic  liquors  shall  prevent  the  sale  of  wood  or  denatured  alcohol. 

(Laws  of  South  Carolina,  1909,  No.  42.) 


i | 


Virginia. 


i Virginia  Prohibits  the  Sale  of  Wood  Alcohol  as  a Beverage. 

Nothing  in  this  section  shall  be  construed  as  licensing  any  per- 
on,  firm,  or  corporation  to  sell  wood  alcohol , or  any  mixtuie 
(.hereof,  as  a beverage ; and  the  sale  of  such  wood  alcohol,  or  mix- 
' ure  thereof,  as  a beverage  is  hereby  prohibited. 

| (Virginia  Code  Annotated,  Pollard,  190+ Liquor  License,  Cl. 
L41,  p.  2262.) 


Virginia  Prohibits  the  Use  of  Wood  Alcohol  in  Drugs,  Except  as 
Specified  in  the  “ U.  S.  Pharmacopoeia  ” or  “ National 
Formulary.” 

The  term  “alcohol”  is  defined  to  mean  common  or  ethyl 
alcohol.  No  other  kind  of  alcohol  is  permissible  in  the  manufac- 
ture of  drugs,  except  as  specified  in  the  “ United  States  Pharma- 
copoeia ” or  “ National  Formulary.” 

(Rules  and  Regulations  of  the  Virginia  Board  of  Pharmacy, 
March  14,  1908 ; Pharmacy  & Drugs  Act,  Chap.  291,  Acts  of 
1908 ; Code,  Suppl.  of  1910,  p.  815.) 


Wisconsin. 

Wisconsin  Prohibits  the  Use  of  Wood  Alcohol  as  a Solvent  for 
Shellac,  etc.,  Within  any  Vat  or  Tank  so  as  to  Injure  or 
Endanger  the  Life  of  the  Person  so  Using  It. 

No  person,  firm,  or  corporation  shall  require  or  wilfully  per- 
'mit  the  use  of  wood  alcohol,  or  shellac  or  other  materials  dissolved 
in  or  mixed  with  wood  alcohol,  or  “ Columbian  spirits,”  within 
1 any  vat  or  tank,  in  such  manner  as  to  cause  injury  to  or  endanger 
the  life  or  health  of  the  person  so  using  it,  or  any  other  person  or 

Jt  persons. 

Any  person  who  violates  any  of  the  provisions  in  Section  1 of 
I this  act  shall  be  punished  by  a fine  of  not  less  than  $25  nor  more 
1 than  $100  for  each  such  offense. 
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It  shall  be  the  duty  of  the  Commissioner  of  Labor,  the  Factory 
Inspector,  or  any  assistant  factory  inspector  to  enforce  this  act. 

( Offenses  Against  Lives  and  Persons , Section  4398g,  Chap. 
274,  1905 , p.  1327.) 

Wisconsin  Deems  a Drug  to  be  Adulterated  if  it  Contains  Wood 
Alcohol , Except  When  Intended  for  External  Use  and  is  so 
Labelled. 

A drug  shall  be  deemed  to  be  adulterated  if  it  contains  wood 
alcohol , except  when  intended  for  external  use  only  and  so 
labelled. 

(Section  4601,  Drugs,  Third  Supply  1906,  to  Statutes  of  1898, 
amended  by  Chapter  202,  Laws  of  1909.) 

(3)  Municipal  Okdinances. 

New  York,  N.  Y. 

New  York  City  Prohibits  the  Use  of  Wood  Alcohol  in  any  Prep- 
aration for  Internal  or  External  Human  C onsumption. 

No  person  or  corporation  shall  have,  sell  or  offer  for  sale  any 
food  or  drink  which  contains  methyl  alcohol  (commonly  known  as 
wood  alcohol ) or  any  preparation  or  mixture  of  any  kind  whatso- 
ever containing  the  same,  intended  either  for  internal  or  external 
use  by  man ; nor  shall  methyl  or  wood  alcohol  or  any  preparation 
or  mixture  containing  the  same  be  used  upon  or  applied  to  the 
person  or  body  of  another. 

(Section  66a,  Sanitary  Code  of  the  City  of  New  York,  adopted 
January  23,  1912.) 

San  Francisco,  Cal. 

San  Francisco  Prohibits  the  Use  of  Methyl  Alcohol  in  Drugs  for 
Internal  Use  of  Man. 

It  shall  be  unlawful  to  sell,  offer  for  sale,  deliver  or  cause  to  be 
delivered  any  drug  or  medicine  labelled  with  the  recommendation 
that  the  same  is  for  the  internal  or  external  use  of  man  which  con- 
tains methyl  afcohol. 

(Ordinance  76,  Section  4,  Sanitary  Code  of  the  Department 
of  Public  Health  of  the  City  and  County  of  San  Francisco, 
Cal.,  1911,  p.  69,  adopted  October  10,  1906.) 
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i . LEGISLATION  IN  CERTAIN  FOREIGN  COUNTRIES. 
The  Dominion  of  Canada. 

i 'anada  Prohibits  the  Use  of  Methyl  Alcohol  in  Beverages,  Phar- 
maceutical and  Medicinal  Preparations  Intended  for  Inter- 
nal Use.  It  is  Supplied  by  the  Government  for  Manufactur- 
ing Purposes. 

Chapter  51,  Section  251. — -When  wood  naphtha,  wood  alcohol, 
||>r  methylated  or  other  denatured  spirit  is  to  be  used  for  manu- 
( acturing  purposes  in  Canada,  it  shall  be  supplied  by  the  depart- 
jment  on  such  conditions  as  are  determined  by  the  department 
•egulations  in  that  behalf,  and  the  price  thereof  shall  not  exceed 
he  actual  cost  with  the  addition  of  fifteen  per  centum. 

( Revised  Statutes  of  Canada,  1906,  2,  p.  968.) 

Section  265. — Every  person  who  deodorizes  or  clarifies,  or  at- 
;empts  to  deodorize  or  clarify,  any  methylated  spirits,  whether  by 
' distillation,  filtration,  or  any  other  process,  is  guilty  of  an  indict- 
• able  offense,  and  shall  for  the  first  offense  be  liable  to  a penalty  of 
$500,  and  for  each  subsequent  offense  to  a penalty  of  $1,000. 

Section  266. — Every  person  who  uses  spirits  containing  methyl 
alcohol  in  any  form  in  any  pharmaceutical  or  medicinal  prepara- 
tion intended  for  internal  use,  shall  be  liable  to  a penalty  of  $500. 

Chapter  16 7,  Section  17. — Alcoholic,  fermented  or  other  pot- 
able liquors  sold,  or  offered  or  exposed  for  sale,  shall  be  deemed  to 
have  been  adulterated  in  a manner  injurious  to  health  if  they  are 
found  to  contain  methyl  alcohol  and  its  derivatives,  etc.,  etc. 
Penalties  therefor  . . . 

( Revised  Statutes  of  Canada,  1886,  2,  p.  1448.) 

England. 

England  Prohibits  the  Manufacture  and  Sale  of  Methyl  Alcohol, 
Methylated  Spirits,  or  Derivative  Thereof  to  be  Used  as  a 
Beverage  or  Internally  as  a Medicine.  (Exception  is  Made 
in  Case  of  Sulphuric  Ether  and  Chloroform) . 

Chapter  2Jh  Section  ISO,  Spirit  Act,  1880. — (1)  If  any 

person  . 
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a)  prepares  or  attempts  to  prepare  any  methylated 
spirits  (214)  [or  metkylic  alcohol]  for  use  as  or  for  a beverage, 
or  as  a mixture  with  a beverage ; or 

b)  sells  any  methylated  spirits  [or  metkylic  alcohol], 
whether  so  prepared  or  not,  as  or  for  a beverage,  or  mixed  with 
a beverage j or 

c)  uses  any  methylated  spirits  (215)  [or  methylic  alcohol], 
or  any  derivative  thereof  in  the  preparation  of  any  article  capable 
of  being  used  wholly  or  partially  as  a beverage,  or  internally  as 
a medicine ; or 

d)  sells  or  has  in  his  possession  any  such  article  in  the  prep- 
aration of  which  methylated  spirits  (216)  [or  methylic  alcohol], 
or  any  derivative  thereof  has  been  used,  he  shall  for  each  offense 
incur  a fine  of  100  pounds,  and  the  spirits  with  respect  to  which 
the  offense  is  committed  shall  be  forfeited. 

(2)  Nothing  in  this  section  shall  apply  to  the  use  of 
methylated  spirits  (217)  [or  methylic  alcohol]  in  the  preparation 
of  sulphuric  ether  or  chloroform,  for  use  as  a medicine,  or  in 
any  art  or  manufacture,  or  prevent  the  sale  or  possession  of  any 
sulphuric  ether  or  chloroform  for  such  use. 

( Statutes  of  England,  14,  J+S-Jf-  Viet.,  Chapter  24.) 

Chapter  20,  Section  2.  Revenue  Act,  1906* — (5.)  Section 
130  of  the  Spirit  Act,  1880,  shall  apply  as  if  it  were  an  offense 
under  that  section  without  the  consent  in  writing  of  the  commis- 
sioner or  otherwise  than  in  accordance  with  regulations  to  purity 
or  attempt  to  purify  methylated  spirits  or  methylic  alcohol,  or, 
after  methylated  spirit  or  methylic  alcohol  have  been  used  once, 
to  recover  the  spirit  or  alcohol  by  distillation  or  condensation,  or 
in  any  other  manner. 

(6)  This  does  not  apply  to  sulphuric  ether  and  chloroform. 
(Edw.  VTT,  6,  Chapter  20.) 

France. 

France  Allows  Duty-Free  Denatured  Alcohol  in  the  Arts  and 
Industries. 

France  allows  the  sale  of  tax-free  denatured  alcohol  for: 

1.  Lighting,  heating,  and  making  “ finish;  ” 


(214,  215,  210,  217)  Words  intbrackets  inserted  by  61 -Of  Viet.  C.,  46,  S.  14. 
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2.  For  manufacturing  purposes,  viz.,  varnishes,  solid  extracts, 

' [solidified  spirits,  plastic  substances,  alkaloids,  fulminate  of  mer- 
. -ury,  transparent  soap,  insecticides. 

[The  alcohol  is  denatured  with  ten  liters  of  wood  spirit,  90° 
J tj(580  p.),  containing  twenty-five  per  cent,  acetone  and  twenty- 
jfive  per  cent.  “ impurities  pyrogenees,”  for  100  liters  of  spirit,] 


' 


Germany. 

{Germany  Allows  Duty-Free  Denatured  Alcohol  in  the  Aits  and 
Industries. 


Germany  allows  the  sale  of  duty-free  spirit  which  is  made  un- 
drinkable by : 

1.  Twenty  per  cent,  wood  naphtha  and  0.5  per  cent,  of  pyridine 


bases ; 

2.  Five  liters  of  wood  spirit  per  100  liters  of  spirit.  Free- 
dom from  duty  includes  — 

a)  Release  from  the  “ consumption  ” tax  and  its  additions ; 

b)  The  refunding  of  the  “ fermenting-vat  ” tax  at  the  rate 
of  0.16  mark  per  liter  of  pure  alcohol; 

c)  Return  of  distilling  tax  at  rate  of  0.06  mark  per  liter  of 
pure  alcohol. 

The  employment  of  methyl  alcohol  in  wines,  whiskies,  phar- 
maceutical and  cosmetical  preparations  is  prohibited,  according  to 
von  Buchka  ( Chem-Ztg .,  1912,  36,  No.  134,  1309.) 


Prussia. 

Prussia  Prohibits  the  Free  Sale  of  Methyl  Alcohol. 

The  free  sale  of  methyl  alcohol  was  prohibited  in  Prussia  in 
May,  1911. 

(Laws  of  Prussia,  Forster,  Munch,  med.  Wochschr.,  1912, 
• 248.) 

A us  tria-11  unga  ry . 

Austria-Hungary  Allows  the  Use  of  Duty-Free  Denatured  Alcohol 
in  the  Arts  and  Industries. 

Lhe  sale  of  duty-free  denatured  alcohol  is  allowed  to  be  used 
in  hat-making,  varnishes,  fulminate  of  mercury,  vinegar,  etc. 

38 
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The  spirit  is  denatured  with  two  per  cent,  of  wood  naphtha  and 
0.5  per  cent  of  pyridine  bases. 

Hungary. 

Hungary  Prohibits  the  Free  Sale  of  Methyl  Alcohol. 

The  free  sale  of  methyl  alcohol  is  forbidden  in  Hungary. 
(Laws  of  Hungary,  Forster,  Munch,  med.  W ochschr.,  1912, 
248.) 

Russia. 

Russia  Allows  the  Sale  of  Duty-Free  Spirit. 

The  sale  of  duty-free  spirit  is  permitted.  The  Minister  of 
Finance  issues  permission  to  persons  wishing  to  use  denatured 
alcohol,  limited  to  one  year. 


Japan. 

Japan  Prohibits  Manufacture  and  Sale  of  Comestibles  and  Bever- 
ages Containing  Methyl  Alcohol.  All  Containers  of  Wood 
Alcohol  Must  Be  Clearly  Labelled.  Sales  Must  Be  Entered 
in  Trade  Book. 

According  to  the  Chemical  World  ( 1 , Ho.  10,  359),  in  con- 
sequence of  the  recent  cases  of  poisoning  by  wood  alcohol  on  the 
European  Continent,  which  led  to  strict  measures  for  the  regu- 
lation of  the  trade  in  several  countries,  the  Japanese  government 
issued  (1912)  new  regulations.  According  to  these,  the  manu- 
facture and  sale  of  comestibles  and  beverages  containing  wood 
alcohol  are  absolutely  prohibited.  The  sale  of  any  article  con- 
taining such  alcohol  is  illegal,  unless  a label  on  the  container 
clearly  indicates  the  character  of  the  contents.  Manufacturers, 
dealers  and  importers  who  handle  wood  alcohol  in  any  form  are 
required  to  keep  a trade  hook,  and  to  make  entries  concerning 
the  amounts  manufactured,  received,  transferred,  or  sold,  to  whom 
sold,  object  of  purchase,  and  adding  date  of  sale. 
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CHAPTER  VII 

CONCLUSIONS  AND  RECOMMENDATIONS. 

Prohibition  of  Use  of  Wood  Alcohol  in  Foods,  Beverages  or 
Medicines  to  be  Taken  Internally. 

I he  data  and  facts  summarized  in  this  report  warrant  the 
following  conclusions : — 

1-  (a) — While  there  may  be  differences  in  opinion  as  to  the 

actual  toxicity  of  absolutely  pure  methyl  alcohol,  the  preponder- 
ating evidence  indicates  that  its  physiological  action  spells  in- 
jury. The  toxicity  of  the  ordinary  methyl  alcohol  of  commerce, 
commonly  called  wood  alcohol,  even  though  it  be  of  a higher  grade 
of  purity,  is  a recognized  fact,  whether  its  morbid  action  be  due 
to  the  concomitant  impurities  or  not. 

The  use  of  methyl  or  wood  alcohol  in  any  food,  condiment, 
flavoring  extract,  or  liquid  capable  of  being  used  in  whole  or 
partially  as  a beverage,  or  internally  as  a medicine,  should  there- 
fore be  prohibited  by  law.  This  is  covered  in  part  at  present  by 
Article  8,  Agricultural  Law  No.  201,  State  of  New  York,  cited 
on  p.  982. 

Injustice  Liable  in  Present  Law  Through  Lack  of  Control. 

(b) — In  connection  with  the  law  just  referred  to,  I would 
like  to  direct  your  attention  to  a lack  in  clarity,  and,  in  conse- 
quence, likely  injustice  from  attempts  at  its  execution.  The  in- 
tent of  the  law  is  undoubtedly  wholesome,  but  the  use  of  the  word 
“ methylated  ” is  ambiguous.  In  the  loose  English  sense,  it 
means  ethyl  alcohol  which  has  been  denatured  with  methyl  al- 
cohol; but  it  has  an  even  wider  meaning  from  what  might  appear 
as  its  real  intent.  One  instance  will  illustrate  the  point.  Methyl 
salicylate,  oil  of  wintergreen,  is  a recognized  product  of  manu- 
facture used  for  flavoring,  which  is  a “ methylated  ” preparation. 
It  is  the  same  as  oil  of  wintergreen  made  from  natural  sources. 
If  the  synthetic  preparation  were  properly  labelled,  it  would  not 
be  a case  of  misbranding,  morally,  within  the  meaning  of  the 
section  (No.  201,  loc.  cit.),  yet  a court  could  very  properly  hold 
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that  it  was,  because  synthetic  oil  of  wintergreen  is  a “ methylated 
preparation.”  The  wood  alcohol  is  no  longer  present  as  such  and 
the  physiological  action  of  the  wood  alcohol  is  no  longer  observed. 
The  above  is  true  of  many  synthetic  perfumes,  flavoring  ex- 
tracts (as  vanillin),  and  drugs  of  recognized  medicinal  value 
which  are  welcomed  as  legitimate  commercial  products  of  the 
chemist’s  art. 

Prohibition  of  Use  of  Wood  Alcohol  in  Fluids  to  be  Applied 
Externally  on  the  Human  Body. 

2.  As  the  skin  is  a membrane  through  which  many  liquids 
readily  pass,  the  application  of  wood  alcohol  to  the  skin  serves 
as  a means  of  introducing  it  into  the  circulation.  The  absorption 
is  instantaneous  if  there  are  abrasions.  Furthermore,  when  a 
liquid  containing  wood  alcohol  is  applied  as  a liniment  or  wash, 
the  air  becomes  more  or  less  saturated  with  its  vapor.  When  this 
vapor  is  breathed,  the  wood  alcohol  exerts  its  characteristic 
physiological  action.  Wood  alcohol  should,  therefore,  not  be  per- 
mitted in  those  preparations  such  as  perfumes,  witch  hazel,  bay 
rum,  “ eau  de  cologne,”  liniments,  washes,  etc.,  which  are  in- 
tended primarily  for  external  use  on  the  human  body.  It  may 
be  remarked  that  “ tippling  ” with  these  preparations  is  not 
uncommon. 

Use  of  Denatured  Alcohol  in  Liniments,  Etc.,  Meant  for  External 
Use  Alone. 

The  question  of  allowing  ethyl  alcohol  which  has  been  denatured 
with  methyl  alcohol  to  be  used  for  this  purpose,  namely,  in 
liniments,  etc.,  might  appear  as  one  open  to  argument  primarily 
on  the  basis  of  dilution.  The  denaturing  formulas  now  in  effect 
by  Federal  consent  do  not  encourage  but  discourage  the  use  of 
industrial  alcohol  for  such  purposes.  In  my  opinion,  it  would 
be  better  to  err  on  the  safe  side  and  to  make  the  restriction  only 
as  the  occasion  arises. 

Ample  Ventilation  in  Works  11  here  U ood  Alcohol  is  Made  and 
Refined. 

3.  In  the  manufacture  of  wood  alcohol  the  workmen  are  liable 
to  come  into  contact  with  the  vapor  only  in  neutralizing  the  acetic 
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, liquor  with  lime  aud  in  filling  the  shipping  containers.  In  case 
of  the  former,  the  common  practice  now  is  to  carry  out  the  opera- 
tion in  closed  vats,  which  are  opened  only  when  lime  is  dumped 
in.  General  requirements  for  ample  ventilation  should  meet 
these  difficulties,  which,  in  fact,  do  not  now  exist  in  the  works 
inspected  in  Hew  Y ork  State. 

Laws  on  Use  of  YVood  Alcohol  in  the  Arts. 

■4.  Wood  alcohol  is  a valuable  solvent,  used  as  such  extensively 
in  the  arts  in  two  important  ways. 

(a)  — It  is  used  as  a solvent  in  the  course  of  the  manufacture 
of  many  substances,  but  does  not  appear  in  the  product  when 
the  latter  is  put  upon  the  market.  It  is  not  destroyed,  but 
evaporates  or  is  saved  in  part  by  condensation.  It  can  exert  its 
deleterious  action  during  the  process 

(1)  by  the  workmen  breathing  its  fumes. 

(2)  by  the  workmen  constantly  dipping  their  hands  and  arms 
into  the  liquor,  or 

(3)  by  the  workmen  drinking  the  wood  alcohol. 

Ample  ventilation  will  meet  the  first  difficulty.  Standards 
should  be  determined  in  each  case  by  the  Board  of  Health  or 
such  board  with  authority,  as  may  be  designated. 

In  the  second  case,  the  workmen  should  be  provided  with  im- 
pervious long  gloves  or  the  processes  should  be  operated  mechanic- 
ally ; and  if  a closed  process  be  used,  the  first  difficulty  is  also 
largely  met. 

Education  only  can  solve  the  third  problem. 

(b)  — Wood  alcohol  serves  as  a solvent  or  menstruum  of  the 
material  which  is  placed  on  the  market  in  a liquid  form  (var- 
nishes), and  exerts  its  action  upon  the  users,  depending  upon 
multiform  conditions.  In  works  where  these  materials  are  used 
in  large  quantities  and  the  solvent  evaporates,  ample  ventilation 
should  be  required.  In  many  cases,  however,  the  workmen  are 
more  or  less  isolated.  They  may  and  should  be  warned  of  the 
danger  attendant  by  suitable  labels  on  the  vessels  containing  tlie 
liquid  they  are  to  apply. 
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Proper  Labels. 

5.  All  bottles  or  vessels  used  for  transporting  or  selling  pro- 
ducts containing  wood  alcohol  should  be  required  to  bear  a 
prominent  display  label  stating  that  it  contains  a “Poison,”  and 
giving  advice  as  to  the  danger  of  working  with  the  material 
without  ample  ventilation. 

Recommendations  as  to  Laws. 

My  study  of  the  subject  warrants  recommending  the  existence 
of  laws  as  follows: — 

Internal  Use. 

1.  A law  prohibiting  the  presence  of  wood  alcohol  in  any  form 
of  material  intended  for  internal  use ; 

External  Use. 

2.  A law  prohibiting  the  presence  of  wood  alcohol  in  prepara- 
tions intended  for  external  use  on  the  human  body; 

Ample  Ventilation  Where  Made  or  Used. 

3.  A law  requiring  ample  ventilation  in  works  where  wood 
alcohol  is  made  or  used  in  manufacturing  products  wherein  the 
wood  alcohol  remains  as  such;  the  same  law  should  apply  where 
the  products  containing  wood  alcohol  are  used1  up,  as,  for  example, 
in  varnishing  vats  in  breweries; 

Proper  Labels. 

4.  A law  requiring  containers  in  which  wood  alcohol  is 
marketed  to  bear  suitable  display  labels  of  warning;  and 

Clarifying  Present  Restrictions. 

5.  These  laws  should  be  so  drawn  as  not  to  inhibit  the  use  of 
wood  alcohol  in  manufacturing  products  in  which  methyl  alcohol 
supplies  a constituent  part,  but  does  not  remain  as  wood  alcohol 
therein. 

Respectfully  submitted, 

CHAS.  BASKE  RVILLE, 

Professor  of  Chemistry  and  Director 
of  the  Laboratory  of  the  College 
of  the  City  of  New  York. 
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Affidavits  of  Employees  as  to  Injury  from  Wood  Alcohol,  Used  as  a Solvent  for 

Shellac  in  Hat  Stiffening. 

Hearing  before  Ways  and  Means  Committee,  59 th  Congress— 1st  Session,  Feb.-March,  1906. 


NAME— AGE. 


H.  H.  O’Brien,  55.. . 
T.  Peters,  64 


B.  Perry,  32 

Geo.  Sherwood,  38 . . 

J.  W.  Grimshaw,  46 

H.  Imagersuppe,  32. 

G.  Gustafson,  18 

A.  Williams,  20 


I.  N.  H.  Harrison, 27 
C.  Wilkins,  31 


Wm.  Phillips,  47..  . . 

Wm.  Williams,  42.  . 

I.  Wood,  18 

Wm.  Clark,  25 

Nelson,  31 

Eyre,  39 


Partrick,  61. . . . 

Logan,  36 

Geo.  Birt,  26.  . . 

Halas,  20 

G.  Williams,  45. 
W.  Smith,  76. 


Place. 


Period  of 
Employ- 
ment 
with 
wood 
alcohol. 


Boston. 

Boston. 


Danbury,  Ct . . . 
Danbury,  Ct.  . . 

Danbury,  Ct.  . . 

Danbury,  Ct.  . . 

Danbury,  Ct . . . 
Danbury,  Ct.  . . 

Danbury,  Ct. . . 
Danbury,  Ct . . . 

Danbury,  Ct.  . . 

Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct.  . . 

Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct.  . . 
Danbury,  Ct  . . . 


F.  Elwell,  37 Danbury,  Ct 


F.  Leahry,  19. 
Booth,  60 


Muchfeld,  34.  . . 
F.  Patrick,  41 . . 


Danbury,  Ct. 
Danbury,  Ct. 

Danbury,  Ct. 
Danbury,  Ct. 


10  years 
10  years 

5*  years 

2*  years 

32  years 

12  years 

i year 
4 years 


8 years 

9 years 
1 year 
4 years 

3 years 

10  years 

3 years 

1 5 years 

16  years 

1 1 years 


Incapacity 
to  work 
due  to 
wood 
alcohol. 


Result. 


6 years 

100  days  an- 
nually. 

60  days  annu- 
ally. 

1*  days,  250 
parts  of  days 
annually. 

50-60  parts  of 
days  annu- 
ally. 

50  days  and  1 
year  parts 
of  days  an 
nually. 

100  parts  of 
days  annu- 
ally. 

30  days  annu- 
ally. 


13 

years 

300  days  an- 
nually. 

13* 

years 

15  days  and 
170  parts  of 
days  annu- 
ally. 

20 

years 

30  days  and 
20  parts  of 
days  annu- 
ally. 

15 

years 

J time  each 
week. 

1 

year 

8 days  annu- 
ally. 

10 

years 

200  days  an- 
nually. 

12 

years 

20  parts  of 

13 

years 

days. 

25  days;  parts 
of  clays  an- 
nually. 

20 

years 

60  days  annu- 
ally. 

20  days  annu- 
ally. 

10  days  annu 
ally. 

* time  off 
each  week 
i day  at  time 
— days  annu 
ally . 

24  days  annu- 
ally. 

30  parts  of 
days  annu- 
ally. 

36  days  annu- 
ally. 


Asthma. 

Pain  in  eyes;  scarcely  able 
to  see. 

Ill  effects  to  entire  system. 


Eyes  and  stomach 
fected. 


af- 


Almost  blind;  cannot  see 
to  read  and  write. 

Eyes  and  lungs  affected. 


Normal. 


Inflammation  of  eyes  and 
nostrils;  cannot  see 
bright  light;  loss  of 
appetite. 

Eyesight  affected. 

Eyes  painful;  dry  throat, 
bad  cough. 


Eyesight  and  health  im- 
paired; dry  throat  and 
cough. 

Unable  to  read  or  sit  in 
bright  light. 

Bad  effect  upon  eyes  and 
stomach. 

Eyes,  stomach  and  nose 
affocted. 

Inflammation  of  oyes  and 
catarrhal  headache. 

Eyes  affected;  unable  to 
read  for  days. 

Eyes  very  weak  and  in 
flamed ; nausea. 

Eyes  and  stomach  af- 
focted. 

Loss  of  appetite;  inflam- 
mation of  eyes. 

Injlnmmation'of  oyes  and 
intense  pain. 

Unable  to  read  or  sit  in 
bright  light. 

Dry  throat,  and  nose 
_ trouble. 

Sick  and  sometimes  a rash. 

Eyes  strained;  unable  to 
read  nights;  cannot 
stand  ordinary  light. 

Eye  trouble. 

Eyes  weak  and  generally 
impaired  health. 
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APPENDIX  A. — Continued. 


NAME— AGE. 


J.  Trowbridge,  44. . . 
Brown,  34 

R.  Melzer,  30 

S.  J.  Stickey,  41 ... . 

F.  Jackson,  34 

A.  Stevens,  68 

E.  R.  Fay,  28 

Ch.  W.  Lee,  35 

J.  A.  Burke,  24 

Chas.  Sherwood,  34. 

B.  S.  Brooks,  49 

A.  Jane,  17 

H.  B.  Stevens,  20. . . 

Wm.  Griffin,  20 

G.  Mongin,  50 

F.  V.  Green,  40 

G.  B.  Keeler,  69 ... . 

A.  Collins,  18 

R.  Abbott,  29 

Ben  Cooper,  60 

J.  Neal,  48 

Ch.  H.  Wood,  34.... 

M.  Quinn,  36 

A.  von  Wil,  37 

T.  Tucci,  18J 

J.  Madden,  30 


Place. 

Period  of 
employ- 
ment 
with 
wood 
alcohol. 

Incapacity 
to  work 
due  to 
wood 
alcohol. 

Danbury,  Ct. . . . 

12  years 

Great  many 

Danbury,  Ct. . . . 

13  years 

parts. 

10  days  annu- 
ally. 

Danbury,  Ct. . . . 

10  years 

2 days  annu- 
ally. 

Danbury,  Ct. . . . 

18  years 

5 days  and  3 
parts  of  a 
day. 

Danbury,  Ct . . . . 

6 years 

40  days  annu- 
ally. 

Danbury,  Ct . . . . 

1 year 

2 days  annu- 
ally. 

Danbury,  Ct.  . . . 

10  years 

10-15  days;  15 
parts  of  day. 

Danbury,  Ct. . . . 

5 years 

15  days;  12- 
15  parts  of 
days. 

Danbury,  Ct . . . . 

12  years 

12-20  parts  of 
days. 

Danbury,  Ct . . . . 

10  years 

300  parts  of 
days  annu- 
ally. 

Danbury,  Ct. . . . 

18  years 

3 years 

Danbury,  Ct. . . . 

i year 

12  days;  100 
parts  of  days 

Danbury,  Ct. . . . 

2 years 

14  days  annu- 
ally 

5 days  and 
10  parts  of 
days. 

Danbury,  Ct . . . . 

1 year 

Danbury,  Ct. . . . 

15  years 

10  days  annu- 
ally 

Danbury,  Ct. . . . 

3 years 

Danbury,  Ct. . . . 

15  years 

25  days;  40 
parts  of  days 

Danbury,  Ct. . . . 

4 years 

50  days;  100 
parts  of  days 

Danbury,  Ct 

3 years 

20  days  annu- 
ally. 

Danbury,  Ct. . . . 

10  years 

50  days;  30- 
40  parts  of 
days. 

Danbury,  Ct . . . . 

1 year 

30  days;  30 
parts  of  days 

Danbury,  Ct.  . . . 

10  years 

5 days  annu- 
ally. 

Danbury,  Ct. . . . 

12  years 

20  days  annu- 
ally. 

Danbury,  Ct.  . . . 

12  years 

25  days  annu- 
ally. 

Danbury,  Ct. . . . 

J year 

12  parts  of 

Danbury,  Ct. . . . 

7 years 

30  days  annu- 
ally . 

Result. 


Inflammation  of  eyes  and 
nose. 

Inflammation  of  eyes  and 
catarrh. 

Inflammation  of  eyes;  was 
forced  to  discontinue 
work  3 months. 

Effect  on  eyes  and  stom- 
ach; affects  liver  and 
kidneys;  cannot  read 
nights.  *is 

Temporary  blindness;  gen- 
eral sickness  and  dis- 
ability; weak  eyes;  dry 
throat  and  nose. 

Affected  eyes,  nose,  throat 
and  stomach;  dry  cough. 

Dull  sickening  headache; 
cannot  read  after  work. 

Eyes,  nose,  throat  and 
chest  trouble. 

Poor  eyesight, throat 
trouble,  kidney  trouble 
and  sugar  diabetes, 
swelling  legs  and  feet. 

Normal. 


Eyes  affected. 

Normal. 

Eyes  and  nose  affected. 
Had  to  give  up  job. 


Sore  eyes,  weak  stomach. 

Whole  body  poisoned 
with  alcohol;  cannot  do 
any  kind  of  work. 

Eyes  very  sensitive;  can- 
not read  by  artificial 
light. 

Eyesight  affected;  can- 
not read  by  gas  light. 

Weak  eyes;  nose  affected, 
and  a blind  sty. 

Eyes  sensitive;  cannot 
stand  sunlight  or  read 
by  gas  listht. 

Eyes  sensitive:  cannot 

read  by  gas  light. 

Inflamed  eyes,  nose  af- 
fected; must  stop  work 
frequently. 

Temporary  blindness,  in- 
tense pain,  general 
health  bad ; impossible 
to  read  at  night;  uses 
an  eye  wash. 

Eyesight  and  lungs  af- 
focted. 

Inflammation  of  eyes,  with 
intense  pain. 

Headache  and  poor  sight. 
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APPENDIX  A.—  Concluded. 


NAME— AGE. 

Place. 

Period  of 
employ- 
ment 
with 
wood 
alcohol. 

J.  P.  Berry,  36 

Danbury,  Ct. . . . 

4 years 

J.  Porrotski.  35 

Danbury,  Ct  . . . . 

6 years 

F.  E.  Wilcox,  48. . . . 

N.  Y.  State 

12  years 

J.  J.  McDonald,  33. . 

Kings  Co 

7 years 

10  years 

M,  E.  Connor,  23 . . . 

Kings  Co 

3 years 

J.  V.  Schenck,  35.  . . 

Kings  Co 

10  years 

F R Wehh,  38 

10  years 

J.  Wilde,  56  .... 

18  years 

E.  .T  Wood,  29  . 

13  years 

Wm.  H.  Stone,  65.  . 

.Bethel,  Ct 

13  years 

W.  J.  Stone,  43 

Danbury,  Ct. . . . 

3 years 

S.  S.  Reed,  43 

Danbury,  Ct.  . . . 

6 years 

J.  W.  Booth  

Newark,  N.  J . . . 

15  years 

Incapacity 
to  work 
due  to 
wood 
alcohol. 


Result. 


12  days;  20- 
30  parts  of 
days. 

3 months.  . 


2 weeks  o 
time. 

6 days  annu- 
ally 


2- 3  days 
week. 

3- 5  part3  of 
days  annu- 
ally. 

10-20  parts  of 
days  annu- 
ally. 

2-5  hours  at  a 
time. 


Intense  pain  and  inflam- 
mation of  eyes;  was 
obliged  to  give  up  work. 

Unable  to  read  after 
work;  headaches,  gen- 
eral effects  of  cold. 

Weak  eyes,  vision  of  left 
eye  impaired;  gave  up 
this  branch. 

Itchy  rash  on  back  of 
hands:  occasional  head- 
ache. 

Inflamed  eyes,  occasional 
headache. 

Inflamed  eyes  and  weak, 
hands  itch. 

Arms,  hands  and  eyes  oc- 
casionally irritated. 

Eyes  affected. 

Eyes  affected. 

Eyes  affected. 

Inflammation  of  eyes  in 
gas  light. 

Eyes,  head  and  whole 
nervous  system  af- 
fected; gave  up  work. 

Eyesight  and  nervous 
system  affected. 

Nervous  exhaustion  and 
gastritis;  confined  to 
house  since  Jan.  15, 


W.  Pilcher,  44 

Newark,  N.  J . . . 

5 years 

3-4  hours  per 
day  able  to 
work. 

F.  E.  Andrews,  44.  . 

S.  Norwalk,  Ct. . 

14  years 

40  days;  30 
parts  of  days 
20  days  annu- 
ally. 

J.  W.  Coleman,  45  . . 

New  Milford,  Ct. 

15  years 

F.  Beach,  18 

New  Milford,  Ct. 

2 years 

30  days  annu- 
ally. 

M.  J.  McMahon,  31.. 

New  Milford,  Ct. 

12  years 

20  days  annu- 
ally. 

G.  Plumb,  28 

New  Milford,  Ct. 

5 years 

20  days  annu- 
ally. 

20  days  annu- 

H.  S.  Booth,  45 

New  Milford,  Ct. 

10  years 

1906. 

Eyes  smart  and  tear;  can- 
not stand  any  light. 

Eyes  smart  and  tear:  can- 
not stand  any  light. 

Improved  health  after 
sickness  due  to  the  al- 
cohol. 

Weak  eyes,  poor  eyesight, 
loss  of  hair. 

Weak  eyes,  poor  sight. 

Weak  eyes,  poor  sight. 

Wonk  eyes,  poor  sight. 
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APPENDIX  B. 


Free  Arcohoe. 

Hearing  Before  11  ays  and  Means  Committee , Fifty-ninth  Con- 
gress, First  Session , February-March,  1906. 


Physicians’  statements  of  injuries  from  using  wood  alcohol  — 
C.  A.  Stratton,  M.  D.,  and  D.  C.  Brown,  M.  D. 

Class  A. — Cases  who  have  been  forced  to  discontinue  work  in 
the  stiffening  department  of  hat  factories  on  account  of  the  effects 
of  wood  alcohol.* 

Case  1.  Benjamin  Perry,  Danbury,  Conn.;  age,  32.  Worked 
in  wood  alcohol  5%  years ; began  to  have  trouble  at  the  end  of 
three  months,  with  inflammation  of  the  eyes  and  nausea.  After 
leaving  work  was  unable  to  stay  in  light  and  had  to  remain  in 
dark  room  for  an  hour  or  two. 

Vision:  Right  eye,  15/30;  left  eye,  15/20. 

Examination  of  deeper  structures  — negative ; lungs,  normal ; 
liver,  normal ; kidneys,  normal. 

Case  2.  George  Sherwood,  51  Pleasant  Street,  Danbury,  Conn. ; 
age,  38.  Worked  at  stiffening  about  8 years  ago;  in  wood  alcohol 
2!/2  years.  Gave  up  on  account  of  inflammation  of  eyes;  could 
not  work  an  entire  day  because  his  sight  failed  him.  Trouble 
with  eyes  began  with  tears  running  down  the  cheeks  and  then  the 
nostrils.  Some  days  could  work  until  late  in  the  afternoon,  but 
at  other  times  not  more  than  two  hours,  when  vision  failed.  Eye- 
sight usually  returned  within  an  hour  or  two  after  leaving  work. 
While  working  in  the  factory  was  unable  to  read  at  all  during  the 
evenings ; when  not  working  in  wood  alcohol,  had  no  difficulty 
about  reading  in  artificial  light. 

Vision:  Left  eye,  15/30;  right  eye,  15/20;  conjunctiva,  nor- 
mal; lids  slightly  thickened ; right  eye  has  scotoma  or  blind  spot; 

*In  these  cases,  apparently  no  consideration  was  given  to  optic  disturb- 
ances produced  by  the  use  of  tobacco.  Ophthalmological  investigations  show 
that  tobaccoism  deserves  to  be  considered  along  with  alcoholism. 
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right  disc  is  cupped  at  outer  side ; left  eye,  normal.  Hose,  normal ; 
throat,  normal;  lungs,  normal;  heart,  normal;  liver,  3^2  inches; 
functions,  normal;  kidneys,  normal. 

Case  3.  James  Grimshaw,  Danbury,  Conn. ; age,  46.  Worked 
in  wood  alcohol  32  years,  and  gave  up  about  October,  1906,  on 
account  of  failing  eyesight.  While  working  in  wood  alcohol,  his 
eyes  were  badly  inflamed,  but  eyesight  remained  fair  up  to  6 years 
ago,  when  it  began  to  fail. 

Vision:  Is  able  to  distinguish  large  objects,  but  is  unable  to 

recognize  features  at  a distance  of  a few  feet ; vision  for  reading, 
totally  lost;  is  able  to  recognize  test  card  letters  1 1/40  with  each 
eye;  conjunctiva,  normal;  lids,  not  thickened;  both  optic  discs 
are  deeply  cupped.  Hose,  normal ; throat,  normal ; lungs,  normal ; 
heart,  normal ; liver,  normal ; kidneys,  normal. 

Case  k.  Henry  Magersuppe,  Danbury,  Conn. ; age,  32.  Worked 
12  years  in  stiffening  room  with  wood  alcohol ; had  to  give  up  four 
years  ago  on  account  of  inflammation  of  eyes.  Suffered  also  from 
inflammation  of  nasal  passage  and  cough.  During  last  year  had 
to  use  wash  for  eyes. 

Vision:  Right  eye,  15/70;  left  eye,  15/50.  Right  eye  optic 
disc  congested,  veins  enlarged  and  tortuous ; left  eye,  same  condi- 
tion. Is  unable  to  read  with  but  best  illumination.  Vision  has 
improved  since  stopping  work,  but,  at  that,  unable  to  read  at 
all  nights. 

Hose,  septum  deflected  toward  left;  membrane  congested;  mu- 
cous membrane  extends  abnormally  near  the  rim  of  nostril. 
While  working  with  wood  alcohol  had  severe  inflammation  of 
nasal  mucous  membrane.  Throat : there  is  a chronic  pharyngitis  ; 
rima  glottis  and  epiglottis  intensely  congested ; vocal  chords  clear ; 
there  is  no  hoarseness.  Lungs,  normal ; heart,  normal ; liver,  nor- 
mal ; kidneys,  normal. 

Case  5.  John  P.  Perry,  96  Garfield  avenue,  Danbury,  Conn.; 
age,  36 ; weight,  200  pounds.  Worked  in  wood  alcohol  4 years ; 
began  to  fall  off  in  work,  and  discontinued  work  in  1898,  on 
account  of  pain  in  the  eyes  and  dimness  of  vision.  While  work- 
ing in  wood  alcohol,  his  eyes  would  smart  and  burn  so  that  he 
could  not  keep  them  open;  was  unable  to  use  eyes  in  the  evening 
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after  working  there  the  day,  especially  in  winter.  The  eyes  usu- 
ally began  to  pain  him  at  9 o’clock  and  trouble  continued  for  the 
rest  of  the  day.  Drinks  beer  occasionally,  but  did  not  use  liquor 
while  working  in  wood  alcohol. 

Vision:  Right  eye,  15/20;  left  eye,  15/30;  conjunctiva  not 

inflamed;  lids  not  swollen  or  thickened;  physiological  blind  spot 
only;  optic  discs  not  clearly  defined;  pink  edges  not  clear;  blood 
vessels  not  normal;  eyes  easily  fatigued  and  congest  quickly. 
Nose,  normal;  throat,  normal;  kidneys,  normal;  liver,  normal; 
lungs,  normal. 

Case  6.  L.  F.  Ising,  Danbury,  Conn.;  age,  44;  jeweler.  Nine 
years  ago  worked  with  blowpipe  and  alcohol  lamp  in  which  he 
burned  wood  alcohol  an  hour  or  two  each  day  for  three  weeks.  A 
short  time  after  his  eyes  began  to  trouble  him  with  an  intense  con- 
junctivitis and  ulceration  of  both  cornea,  followed  by  failing 
vision;  has  had  conjunctivitis  ever  since,  and  was  forced  to  give 
up  watchmaking. 

Conjunctiva  intensely  congested  in  both  eyes;  lids  very  much 
swollen  and  glued  together  in  the  morning.  Vision:  Right  eye, 

10/40;  left  eye,  10/50.  Both  optic  discs  are  choked,  borders 
scarcely  to  be  made  out;  veins  tortuous,  discs  quite  pink,  blind 
spots  normal  in  position  in  both  eyes,  the  left  increased  to  double 
that  of  right.  General  physical  condition,  normal. 

Case  7.  Gustav  Gustavson,  Germantown,  Danbury,  Conn. ; 
age,  18.  Worked  in  wood  alcohol  six  months;  had  to  give  up  on 
account  of  its  effect  on  the  eyes ; could  not  stand  the  burning  and 
could  not  see  nights  after  finishing  work.  There  was  pain  in  eyes, 
and  excessive  flow  of  tears  and  discharge  from  nose.  Eyes  con- 
gested ; lids  thickened. 

Vision:  Right  eye,  15/20;  left  eye,  15/20.  Neither  optic 

disc  has  any  cupping;  nerves  show  congestion  and  enlargement  of 
veins.  Sensation  of  tightness  in  throat,  slightly  congested.  Does 
not  use  alcoholic  drinks. 

Class  B. — Working  in  stiffening  department  of  hat  factories 
and  show  effects  of  wood  alcohol. 

Case  1.  Charles  Clark,  77  South  Street.  Danbury,  Conn. ; age, 
28.  Worked  in  stiffening  room  14  years.  Had  been  so  affected 
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that  he  was  unable  to  open  his  eyes  for  three  days  at  a time.  Is 
unable  to  use  eyes  any  evening  after  working.  Conjunctiva 
strongly  congested  and1  lids  are  much  thickened.  Theie  is  exces- 
sive secretion  from  eyes ; both  optic  discs  are  strongly  congested ; 
vision  is  dim;  is  unable  to  use  test  type.  Hose:  nasal  membrane 
congested,  has  to  breathe  through  mouth;  pharynx  and  upper 
larynx  strongly  congested  and  swollen.  Lungs : there  are  coarse 
bronchial  rales  over  entire  chest. 

Case  2.  Anson  Williams,  Rocky  Glen,  Danbury,  Conn. ; age, 
20.  Worked  with  wood  alcohol  four  years.  Began  to  have 
trouble  with  eyes ; discharges  from  nose  and  cough.  Is  unable 
to  read  at  night  after  work;  intolerance  to  light;  conjunctiva  con- 
gested ; lids  swollen  and  congested ; optic  discs  not  clear ; swelling 
of  both  discs  brought  forward  l1/^  D.  Inferior  turbinated  bones 
of  nose  swollen  and  meet  at  septum ; unable  to  breathe  through 
nose  at  night;  larynx  and  pharynx  congested;  vocal  chords  con- 
gested and  voice  husky;  no  appetite  after  working;  has  pain  in 
epigastrium ; lost  live  pounds  in  two  months. 

Case  S.  William  Slade,  10  North  Street,  Danbury,  Conn. ; age, 
49.  Worked  in  wood  alcohol  two  years.  Has  to  stop 
several  times  during  the  day  for  one-quarter  or  one-half  hour  to 
recover  from  the  effects  of  the  alcohol  on  his  eyes,  so  that  he  can 
see  to  continue  work.  Has  to  lie  down  in  a dark  room  for  an 
hour  after  arriving  home.  Eyes  are  always  glued  together  in 
the  morning  after  working,  with  sticky  discharges.  Suffers  from 
dizziness  while  at  work.  Has  been  unable  to  read  for  past  month. 
Eyes  become  red  and  fiery,  with  tears  constantly  running,  while 
at  work.  Both  lids  swollen,  not  acutely  congested  ; left  eye,  optic 
nerve  pink,  cupped  on  outer  side.  Right  nerve  is  cupped  three- 
quarter  out  and  one-quarter  in.  Vision : Right  eye,  12/50 ; left 
eye,  12/50;  blind  spot  in  left  eye  normal,  but  three  times  normal 
size;  right  eye,  normal.  General  physical  condition,  normal. 

Case  1.  John  N.  Harrison,  25  Town  Hill,  Danbui’y,  Conn. ; 
age,  27.  Worked  in  stiffening  department  13  years.  Began  to 
have  trouble  with  eyes  on  first  beginning  to  work  with  wood  al- 
cohol; dimness  of  vision,  inflammation  of  eyes;  is  able  to  work  by 
using  cocain.  Lids  slightly  thickened;  optic  disc  shows  excessive 
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cupping,  with  dilation  of  veins;  blind  spot  in  position,  but  three 
times  normal  size  in  each  eye.  Pharynx  and  larynx  congested, 
catarrhal  condition ; otherwise  normal. 

Case  5.  C.  Wilkins,  62  Davis  Street,  Danbury,  Conn.;  age,  31. 
Worked  lSy2  years  in  wood  alcohol;  had  to  use  cocain  for  past 
ten  years  to  relieve  pain  and  to  allow  him  to  continue  work. 
Suffers  from  catarrh  in  nose  and  throat,  and  a feeling  of  dis- 
tension in  head.  Lids  thickened,  and  swollen  optic  discs  deeply 
cupped;  veins  dilated  and  tortuous;  blind  spot  extends  over  en- 
tire right  upper  quadrant  in  right  eye.  Left  eye,  normal.  Mem- 
branes of  nose  intensely  congested,  especially  on  septum.  Lungs : 
coarse  bronchial  rales  over  entire  chest.  Skin  of  hands  worn  so 
that  the  lower  layers  crack  and  bleed  easily.  Otherwise  physically 
normal. 

Case  6.  William  J.  Phillips,  Middle  River,  Danbury,  Conn. ; 
age,  47.  Worked  in  stiffening  room  16  years  until  last  winter, 
when  he  was  obliged  to  use  cocain  in  order  to  continue  work, 
and  finally  gave  up  that  branch  of  hatting  entirely.  Can  not  see 
to  read  at  night.  Had  irritation  of  nose  and  dry  cough.  Right 
optic  nerve  cupped;  vision  diminished  in  both  eyes.  Physical 
condition,  normal. 

Case  7.  William  R.  Williams,  Danbury,  Conn.;  age,  42. 
Worked  15  years  in  stiffening  room.  Began  to  have  trouble  with 
eyes  at  start;  they  became  irritated  and  inflamed,  and  was  unable 
to  see  in  bright  light  or  read  at  night.  There  is  a chronic  dis- 
charge from  nose  and  dry  cough.  Conjunctiva  inflamed.  Vision: 
left  eye,  15/70;  right  eye,  15/40;  optic  nerve  cupped;  veins 
distended  and  tortuous  in  both  eyes.  Hose:  membrane  congested 
and  swollen ; excessive  secretion  of  mucous.  Throat  congested ; 
voice  clear.  Lungs : had  moist  bronchial  rales  on  both  sides , other 
wise  normal. 

Case  8.  Harold  Wood,  8 Crofut  Street,  Danbury,  Conn.; 
age,  18.  Worked  with  wood  alcohol  for  one  year.  Began  to  have 
trouble  with  nose  and  eyes  first  week;  began  to  cough  after  three 
weeks;  had  to  stop  work  eight  days  one  time,  and  many  times 
during  day  to  recover  from  effect  of  alcohol  upon  the  eyes.  After 
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work  is  unable  to  see,  read,  and  has  blur  before  eyes  constantly. 
Conjunctiva  intensely  congested  and  lids  swollen.  Fundus  in- 
tensely congested;  veins  dilated  and  tortuous;  intolerance  to 
light.  Hose:  right  nostril  intensely  congested.  Lungs:  moist 
bronchial  rales  on  both  sides  of  chest;  otherwise  normal. 

Summary. 

Of  60  men  in  the  department  of  stiffening  hats  examined,  all 
of  them  were  suffering  as  stated  in  their  affidavits.  Hone  of  the 
men  ever  used  stimulants  to  excess,  many  have  used  them  in 
moderation ; they  state  no  man  can  work  in  wood  alcohol  and 
drink  at  the  same  time.  Physicians  were  able  to  recognize  the 
individuals  who  worked  with  wood  alcohol  from  their  breath. 
Stratton  and  Brown  believe  that  the  effects  of  wood  alcohol  are 
constitutional. 
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APPENDIX  C. 


I.  Summary  of  Cases  of  Poisoning  by  Drinking  Wood 
Alcohol  and  Preparations  Thereof. 

1.  Ages  of  Individuals. 

The  ages  range  from  21  years  to  56  years;  the  largest  number 
are  of  middle  life,  although  a few  cases  of  children  from  8 to  17 
years  of  age  and  of  old  persons  (65  years  of  age)  are  reported. 

2.  Sex  of  Individuals. 

Most  of  the  victims  are  males,  from  5 to  7 per  cent,  are  females, 
and  in  a large  number  of  cases  the  sex  is  not  stated. 

3.  Habits  of  Life. 

In  more  than  half  of  the  cases  the  habits  of  life  are  not  stated ; 
of  those  reported,  the  majority  of  the  victims  were  moderate 
drinkers ; from  25  to  30  are  stated  to  have  been  hard  drinkers,  a 
few  used  tobacco  to  excess,  and  some  are  reported  to  have  been 
total  abstainers. 

4.  Occupations. 

The  victims  were  of  various  stations  of  life;  thus,  7 were  con- 
victs ; about  25  were  Indians,  who,  being  unable  to  obtain  good 
whiskey,  went  on  a spree  with  Jamaica  ginger,  lemon  extract,  etc. ; 
about  20  were  negro  and  white  laborers,  17  boatmen,  15  sailors, 
14  soldiers,  7 painters;  farmers,  bricklayers,  millworkers,  shoe- 
makers, physicians,  ranchmen,  mechanics,  miners,  hotel-keepers, 
blacksmiths,  carpenters,  housewives,  etc.,  etc.  In  a large  number 
of  cases  the  occupation  is  not  stated. 

5.  Mode  of  Occurrence. 

By  far  the  largest  number  of  poisoning  cases  are  due  to  drink- 
ing whiskeys,  rum,  etc.,  adulterated  with  wood  alcohol;  at  least 
200  such  cases  are  reported.  The  ingestion  of  wood  alcohol  dur- 
ing prolonged  drinking  bouts  and  sprees  is  next  in  importance ; 
about  40  authentic  cases  of  such  a nature  are  reported.  A large 
number  of  poisoning  cases  are  also  reported  of  people  who  drank 
wood  alcohol  ignorant  of  its  toxic  action.  One  remarkable  case 
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of  methyl  alcohol  drinking  with  suicidal  intent  in  San  Francisco 
is  reported  by  Powers. 

G.  Form,  of  the  Wood  Alcohol  Partaken. 

About  250  cases  of  poisoning  are  reported  as  due  to  drinking 
“ deodorized  ” wood  alcohol,  20  from  drinking  “ Columbian 
spirits,”  25  from  Jamaica  ginger,  6 from  ginger  essence,  12  from 
methylated  bay  rum,  17  from  lemon  extract,  about  70  from  Kun- 
zens  balsam,  2 from  Florida  water,  2 from  liniments,  1 from 
essence  of  cinnamon,  1 from  eau  de  Cologne,  2 from  bitters,  1 
from  “ Cologne  spirits,”  1 from  “ Union  spirits,”  and  1 from 
sherry  wine.  The  amounts  ingested  are  from  one-half  an  ounce  in 
some  cases  to  a quart  in  others. 

7.  Symptoms. 

(a)  Very  serious  cases: 

Become  ill  24-36  hours  after  partaking.  Cyanose,  blueness  of 
hands,  feet,  legs  and  face,  feeling  of  nausea,  vomiting,  prostra- 
tion, deep  forced  breathing,  longing  for  air,  restlessness,  groan- 
ing, convulsions,  twitchings,  clonic  and  tonic  convulsions  of  limbs, 
pain  in  head,  limbs  and  body  and  especially  in  epigastrium.  Pulse 
not  frequent,  and  good  at  first,  then  small  and  soft.  The  condi- 
tions of' eyes  most  characteristic;  pupils  dilated  and  reactionless, 
accommodation  weak  but  not  altogether  paralyzed,  visual  disturb- 
ance and  blindness.  Death  comes  suddenly  after  the  paralysis  of 
the  respiratory  organs ; breath  ceases,  while  heart  beats  for  some 
time. 

(b)  Not  so  serious : 

Same  symptoms ; patients  who  are  not  in  a serious  condition 
suddenly  become  serious.  Condition  of  pupils,  and  dyspnoeia 
always  present.  On  appearance  of  respiratory  disturbances,  cases 
become  serious. 

(c)  Cases  of  light  poisoning: 

Visual  disturbance,  dilative  inactive  pupils;  no  disturbances  of 
breathing.  Patients  do  not  show  alcoholic  intoxication;  there  is 
no  odor  of  alcohol.  Visual  disturbances  are  general,  also  amnesia. 
Diarrhoea  seldom  occurs;  usually  patients  are  constipated. 

39 
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Opisthotonos  was  observed  in  serious  cases,  head  back  and  held 
rigid  on  neck;  reflexes  were  maintained,  especially  optic  nerve 
reflexes,  which  were  very  active. 

Conditions  of  excitation  and  attack  of  mania  24-36  hours  after 
beginning  of  poisoning.  In  vomit,  blood  is  sometimes  found,  but 
never  in  evacuation.  Patients  complain  of  dryness  in  mouth  and 
throat,  thirst,  inability  to  breathe,  oppression  of  chest,  pain  in 
side,  and  feeling  of  constriction. 

Urine  contains  albuminous  matter,  which  disappears  on  im- 
provement; stomach  contains  a slimy  substance,  sometimes  made 
darker  by  blood  present  in  it. 

Temperature  of  body,  normal.  Patients  feel  an  antipathy  for 
alcohol. 

The  illness  is  changing;  sometimes  one  symptom  becomes 
stronger,  sometimes  another;  death  is  sudden,  following  paralysis 
of  respiratory  center’s  and  collapse.  First  symptoms  are  forced 
breathing  and  physical  want  of  air.  Light  cases  may  become  seri- 
ous ; reactions  may  set  in  at  any  time ; after  improving,  a patient 
may  again  become  serious. 

8.  General  Effects  and  Results. 

The  fatality  is  very  great:  out  of  720  cases,  390  died,  90  be- 
came totally  blind ; in  85  cases,  the  vision  was  impaired,  6-10 
became  blind  temporarily,  31  recovered;  and,  in  about  100  cases, 
the  results  are  not  specifically  stated.  Thus  the  mortality  is  about 
55  per  cent.,  total  blindness  12  per  cent.,  impairment  of  vision 
12  per  cent.,  and  recovery  about  4 per  cent. 


No.  Reports  and  date.  Journal.  Sex.  Age.  Occupation,  habits  Mode  of  occurrence.  Gonerul  effects  and  results. 

— of  life. 
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APPENDIX  D.* 

Wood  Alcohol  Manuka  cti; metis  in  the  United  States. 


Barclay  Choinical  Co 

Boyne  City  Chemical  Co 

Beerston  City  Acetate  Co 

John  Bartley 

Buckhannou  Chemical  Co 

Cadillac  Chemical  Co 

Cummer-Diggins  Co 

Clawson  Chemical  Co 

Custer  City  Chemical  Co 

Cory  ville  Chemical  Co 

M.  J.  Corbett  & Co 

Corbett  & Stuart 

Day  Chemical  Co 

Desmond  Charcoal  and  Chemical  Co.  . . 
Duck  Harbor  Lumber  and  Chemical  Co 

East  Jordan  Chemical  Co 

Forest  Chemical  Co 

Gray  Chemical  Co 

Genesee  Chemical  Co 

Gaffney  Wood  Products  Co 

Heinemann  Chemical  Co 

James  Mfg.  Co 

Thomas  Keery  Co 

Kinzua  Valley  Chemical  Co 

Keelor  Chemical  Co 

Keystone  Wood  Products  Co. 

Lake  Superior  Iron  and  Chemical  Co . . 

Lamont  Chemical  Co 

Lackawanna  Chemical  Co 

Lewis  Run  Mfg.  Co 

Liberty  Wood  Products  Co 

McKean  Chemical  Co 

Mashek  Chemical  and  Iron  Co 

Marvindale  Chemical  Co 

Minard  Run  Chemical  Co 

Maryland  Wood  Products  Co 

Mt.  Hope  Chemical  Charcoal  Works.  . . 

National  Chemical  Co 

Newton  Chemical  Co 

Nansen  Chemical  Co 

Nusbaum  Chemical  Co 

Oswayo  Chemical  Co 

Otto  Chemical  Co 

Penn  Chemical  Co 

E.  D.  Penwarden 

Rieder  & Sons 

Risley  Lumber  Co 

R.  G.  Roosa. 

Russell  Chemical  Co. 

Straight  Creek  Chemical  Co 

Susquehanna  Chemical  Co 

A.  B.  Smith  Chemical  Co 

Sullivan  Chemical  Co 

Scott  Chemical  Co 

Stamford  Chemical  Co 

Smethport  Chemical  Co 

Starrucca  Chemical  Co 

G.  H.  Treyz  & Co 

Geo.  I.  Treyz 

Vandalia  Chemical  Co 

Wisconsin  Chemical  Co 

Wright  Chemical  Co 

Wyman  Chemical  Co 


Laquin,  Pa. 

Boyne  City,  Mich. 

Beerston,  N.  Y. 

Mt.  Alton,  Pa. 

Selby  ville,  W.  Va. 

Cadillac,  Mich. 

Cadillac,  Mich. 

Ridgway,  Pa. 

Custer  City,  Pa. 

Bradford,  Pa. 

Binghamton,  N.  Y. 
Binghamton,  N.  Y. 
Westline,  Pa. 
Thompsonville,  Mich. 
Lookout,  Pa. 

East  Jordan,  Mich. 

Sheffield,  Pa. 

Port  Alleghany,  Pa. 
Genesee,  Pa. 

Galeton,  Pa. 

Olean,  N.  Y. 

Kane,  Pa. 

Hancock,  N.  Y. 
Williamsport,  Pa. 

Wetmore,  Pa. 

Olean,  N.  Y. 

Detroit,  Mich. 

Kane,  Pa. 

Olean,  N.  Y. 

Bradford,  Pa. 

Port  Allegany,  Pa. 
Williamsport,  Pa. 

Wells,  Mich. 

Bradford,  Pa 
De  Golia,  Pa. 

Maryland,  N.  Y. 

Mt.  Hope,  Pa. 

Galeton,  Pa. 

Olean,  N.  Y. 

Kane,  Pa. 

Bradford,  Pa. 

Oswayo,  Pa. 

Williamsport,  Pa. 

Ridgway,  Pa. 

Carley  Brook,  Pa. 
Honesdale,  Pa. 

Walton,  N.  Y. 

Willowemoc,  N.  Y. 

Russell,  Pa. 

Olean,  N.  Y. 

Olean,  N.  Y. 

White  Bldg.,  Buffalo,  N.  Y. 
Acidalia,  N.  Y. 

Sherman,  Pa. 

Stamford,  Vt. 

East  Smethport,  Pa. 
Starrucca,  Pa. 

Binghamton,  N.  Y. 

Cooks  Falls,  N.  Y. 

Olean,  N.  Y. 

Hackloy,  Wis. 

Ridgway,  Pa. 

Port  Allegany,  Pa. 


* Courteously  revised  by  Mr.  Wm.  S.  Gray,  President  of  Gray  * Co.,  76  William  Street, 
New  York. 


